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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 

1 . 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thy min e; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ IDNO:l-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one of SEQ IDNO:l-984, 1969-2952, 3937-3942 or 
3949-3 954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1 -984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

3 5 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

10 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258 :52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the full length protein 

1 5 coding sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO: 1-984, 1969-2952,3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO : 1 - 

20 984, 1 969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotides having a nucleotide sequence set forth in SEQ ID NO: 1 -984 , 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

10 under conditions pernn'tting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PCR 3 use for chromosome and gene 

mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 



4 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
1 0 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 

15 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active 5 ' or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 

j 

Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 

25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 

30 polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 

complementary sequence 3'-TCA-5*. Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 

35 strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 

elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 1 7 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 1 5 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
ID NOs:l-20. 

10 Probes may, for example, be used to determine whether specific niRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et aL, 1 992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 

Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1 -1 -984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty -five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (1^4 2S ) times the 
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increased probability for mismatch at each nucleotide position (3x25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 

1 0 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog*') refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g. y 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of arnino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into aplasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-b hiding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another arnino acid having similar structural and/or chemical properties, i.e., conservative arnino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolax (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

glutamine; positively charged (basic) arnino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) arnino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 

preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 

extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P.A. and 
Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e. ; hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1 X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23 -base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

1 0 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (z.e., the number of individual residue substitutions, additions, and/or deletions in a 

1 5 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence (e.g. , via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods EnzymoL 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in irnmunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
1 0 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5* and 3' sequence can 

20 be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
3 0 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment iriforrnationfor the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1969-2952,3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J MoL EvoL 
36 290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

3 0 F ASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally- range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyi-terrriinal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et aL, 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant. PGR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 

10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determiiiing hybridization 

20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 

25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 

10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 

vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORE. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNHlSa, pNH46a (Stratagene); pTrc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 

kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-L Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli- 

35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasrnic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimwium and various species 

1 5 vrithin the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR3 22 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means {e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al, Nat. Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 



20 
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4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949^3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5* and 3* sequences which flank the coding region that are not 

20 translated into amino acids (te. 9 also referred to as 5 ! and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mJRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the anti sense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyiuracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethyl guanine, 
2-methyIadeziine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil J 
beta-D-mannosylqueosine, 5 -methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methyltMo-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouraciI, 5-rnethyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5 -methyl -2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diarninopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (z.e., RNA transcribed from the 

1 5 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
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strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2-o-methylribonucleotide (Lnoue et al. 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (lnoue et al. (1987) 
FEES Lett 215: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribozymes {e.g., hammerhead ribozymes (described in Haselhoffand Gerlach (1988) 

Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding rnRNA. See, e.g., 
Cech et al. U.S. Pat. No. 4,987,071 ; and Cech et al U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
apool of RNA molecules. See, e.g., Bartel et aL, (1993) Science 261:141 1-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et aL (1992) Ann. NY. Acad. Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et aL (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 

35 Perry-O'Keefe et aL (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 

5 gene by, e.g. , PNA directed PCR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

primers for DNA sequence land hybridization (Hyrup etal. (1996), above; Perry-O'Keefe (1996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

10 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

15 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5-(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al. (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al (1975) Bioorg Med Chem 
LettS: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g. , Letsinger et al, 1989, Proc. Natl Acad. Sci. U.S.A. 86:6553-6556; 
30 Lemaitre etal, 1987, Proc. Natl. Acad Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/1 0134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 

cleavage agent, etc. 



4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

10 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L, et al., Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORPs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 

expression vectors for use with prokaryotic and eukaryotic hosts are described by Sarnbrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typkimuriiim, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
3 5 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, raRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

15 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the * 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 

Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus tliyrnidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl -transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application No. 

PCT/US92/09627 (WO93/09222) by Seiden et aL; and International Application No. 

5 PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO; 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g.> pharmaceutical acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 

15 nucleic acid fragment of the present invention (e.g., an ORP) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

15 and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et ah, in Molecular Cloning: A Laboratory 
Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 

10 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alarime-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S. A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e.^ from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, NJ.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
1 0 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
15 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. . 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 ' steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al. s Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLAST?, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-3 1 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in- frame to each other. The polypeptide can be fused to the N-terminus or 
C -terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin. 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiative disorders, e t g t cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 

1 0 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

1 5 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp. 25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

15 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

20 Knowledge of DN A sequences provided by the invention allows for modification of cells to 

. permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operativeiy linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 
International Publication No. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase,and dihydroorotase) and/or 

30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

35 inducible regiil atory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,07 1 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International AppUcationNo. PCT/US90/06436 
(W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

15 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5.557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 



Printed from Mimosa 03/01/13 09:50:27 Page: 38 



WO 01/57190 PCT/US01/04098 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
10 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

1 5 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

35 4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

1 5 example, in a receptor-Iigand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et aL, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 

screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sarnbrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kirnmel eds., 1987. 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate, hi 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 



4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

1 5 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, T1165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kniisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without Hmitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3,12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human inter leukin-y, Schreiber, R. D. In Current Protocols in Imrnunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomry, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et aL, J. Exp. Med. 173:1205-1211, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6—Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991 ; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin ll»Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6. 1 5.1 John Wiley and Sons, Toronto. 1 991 ; Measurement of mouse and human Interleukin 
9— Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6. 1 3 . 1 , John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1 : 405-41 1, 1 981 ; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 

cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 

effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 

specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

1 0 inflammatory protein 1-alpha (MEP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

1 5 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential rnRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

3 0 proliferation and/or maintenance . 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem ceils can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et aL, Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1 997)). Alternatively, directed differentiation of stem cells can be 

15 accomplished by cuifcrring the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is deterrnined by colony formation on semi-solid support e.g. as described by 

25 Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 
treat consequent myelo-suppression; in supporting the growth and proliferation of 
megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 
various platelet disorders such as thrombocytopenia, and generally for use in place of or 
5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

1 5 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et ah, Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993, 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, 3VL G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et aL, 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, L K. and Briddeil, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. L Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E. 5 Dexter, M. and Allen. T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
15 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-fomiing 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
15 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 
25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
30 International Patent Publication No. WO95/I6035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in; Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.)> Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. 
71:382-84(1978). 



PCTAJS01/04098 
Invest. Dermatol 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 

10 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 

and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft- versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 

using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffmann et al., Allergy 54: 446-54. 1999). guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et aL, 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et aL, Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and p2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 

proteins on the cell surface. Expression of the appropriate class I or class 13 MHC in conjunction 

with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 

cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 

5 an antisense construct which blocks expression of an MHC class II associated protein, such as 

the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 

of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 

subject may be sufficient to overcome tumor-specific tolerance in the subject. 

10 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

15 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 

20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et aL, J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 

10 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 

15 include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Gary et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991 . 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., Nature 
5 321 :776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 



4.10.9 CHEMOTACTIC/CHEMOKDNETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

15 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 

Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

35 

52 



Printed from Mimosa 03/01/13 09:50:40 Page: 53 



WO 01/57190 PCT/US01/04098 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
10 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et aL, J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

15 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Ammoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (VI 6-21 3), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbarnide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomusrine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These in vitro models include proliferation assays of 

cultured tumor cells, growth of cultured tumor cells in soft agar (see Fxeshney^ (1987) Culture of 

Animal Cells: A Manual of Basic Technique, Wiiy-Liss, New York, NY Ch 1 8 and Ch 21), 

5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

(1974), mobility and invasive potential of tumor cells in Boy den Chamber assays as described in 

Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 

of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 

cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 

10 Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 

e.g. from American Type Tissue Culture Collection catalogs. 



4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
15 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligaa, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28. 1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescarnine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10,13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 

20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 

25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 

35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

1 0 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
BiotechnoL 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorner et al., BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

ligands, or cocktails of ligands to two cells populations that are genetically identical except for 

the expression of the receptor of the invention: one cell population expresses the receptor of the 

invention whereas the other does not. The response of the two cell populations to the addition of 

5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 

polypeptide of the invention in cells and assayed for an autocrine response to identify potential 

ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 

in the art can be used to identify binding partner polypeptides, including, (1) organic and 

inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

10 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host ceil. The cell is then incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type. 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or iiiflarnmatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immiinodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 

with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

1 5 ( v iii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
irnmunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990. J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

10 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

15 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF P OI/YM ORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

1 0 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DN A from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

1 5 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermal ly, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
15 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about O.Olug/kg to 100 mg/kg of body weight, with 
the preferred dose being about O.lu-g/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 

35 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 

antibodies and other binding partners of the polypeptides of the invention) may be adrmnistered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubiiizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, DL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 

invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may adniinister the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will, be targeted to and taken up selectively by the 
1 0 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
15 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate ariimal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
earner such as water, petroleum, oils of animal or plant origin such as peanut oil. mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. DyestufFs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal adrrrinistration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

15 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1 :1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
adininistration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles' or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfbxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium, phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 

provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 

acceptable base addition salts are those salts which retain the biological effectiveness and 

5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

monoalkylamine, dibasic ainino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

1 5 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 u.g to about 100 mg (preferably about 0.1 jig to about 10 mg, more preferably 
about 0. 1 |ig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

15 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The biocerarnics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 1 50 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as aikylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

1 5 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-ct and TGF-P), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated ceils can then be introduced in vivo for therapeutic purposes. 

4.123 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients axe contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 

effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Detenraination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

1 5 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 

25 population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.'i. Dosage amount and interval may be adjusted 

35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 jag/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 p.g/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

1 5 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
adrninistration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 



4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, F a b f and F( a b-)2 
fragments, and an F ab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA 5 IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGj, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen 3 or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that inimunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as irnmunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the ainino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad. ScL USA 78: 3824-3828; Kyte and Doolittle 1982, 1 
Mol BioL 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 
5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

10 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

15 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody 1 (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 

35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of imxnunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256 :495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice. Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

1 5 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium 11 ), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol., 133 :3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107 :220 (1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxy lapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DN A methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

15 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 . 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immuno globulin polypeptide. Such a non-irnmunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can farther comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins- 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

15 2:593-596(1992)). 

5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al. s 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. , 227 :381 (1991); 
Marks et al., J. Mol. Biol.. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et aL 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwildet aL( Nature 
Biotechnology 14. 845-51 f!996V>: Neuberger (Nature Biotechnology 14. 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

10 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 irnmunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et aL, 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
15 may be produced by techniques known in the art including, but not limited to: (i) an ¥(^ 2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F ab fragment generated 
by reducing the disulfide bridges of an fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

25 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and mTrauneckere/^/., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy r chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
aL, Methods in Enzvmology. 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 5 fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
irnmobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

35 of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

10 heavy-chain variable domain (Vh) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigemc arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIH (CD 16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
. No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

10 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, chanthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
2,2 Bi, m I, 13, In ; 90 Y,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p^ia^iuumbenzoyl)-ethylenediainine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing infonnation on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially- available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 



Printed from Mimosa 03/01/13 09:51:08 Page: 86 



WO 01/57190 PCT/US01/04098 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORPs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith- Waterman, MacPattem (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, M a target structural motif," or "target motif/ 1 refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1 979); Cooney et al., Science 15241 :456 (1988); and Dervan 
25 et al., Science 251 :1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

1 0 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1986); Bullock, G.R. et ai., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

1 0 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 



4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et aL, U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORP corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form apolynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

15 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates^ pharmaceutical agents and 

the like are selected at random and axe assayed for their ability to bind to the protein encoded by 

35 the ORP of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, foT example see Hurby et aL, Application of Synthetic Peptides: Antisense 
Peptides/' In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et aL, Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

15 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et al, Nucl. Acids Res. 6:3073 (1979); Cooney et aL, Science 241:456 (1988); and Dervan et 
aL, Science 251:1360 (1991)) or to the rnRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 

91 



Printed from Mimosa 03/01/13 09:51:14 Page: 92 



WO 01/57190 PCT/US01/04098 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQIDNO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1 994 Genome Issue of Science (265 : 1 98 1 f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 
Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye& Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagata 1985;Dahlene/a/., 1987;Morrissey& Collins, (1989) Mol. Cell 
10 Probes3(2) 189-207) or by covalent binding of base modified DN A (Keller etal, 1988; 1989);all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 9 1 (8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 

surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussenetf al, (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5-end has 
been described (Rasmussenet al., (1991). In this technology, a phosphoramidatebond is employed 
(Chuet al., (1983) Nucleic Acids Res. 11(8) 65 13-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidatebond, the oligonucleotide terminus must have a 5-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
deiiaturingfor 10 min at 95°C and cooling on ice for 10 min. Ice-cold 0. 1 M 1-methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of 10 mM 1-Melm 7 . A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M 1 -ethyl-3-(3-dimethylammopropy (EDC), dissolved in 

1 0 mM 1-Melni7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3 -reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor et al (1 99 1 ) Science 25 1 (4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al. (1 99 1) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al (1 99 1 ), 

requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1994)PNAS USA 91(1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protected JV-acyl-deoxy nucleoside phosphoramidites, surface linker chemistry and versatile . 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mEKA without any amplification steps. For example, Sambrook et al ( 1 989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
1 0 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al (1990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentation methods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease CviJl normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cvi JI**), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (2688 base pairs). Fitzgerald et al (1 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI* * digest of pUC 1 9 that was size 

30 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI* * restricts py GCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubatingthe DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

422 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8x12 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
30 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 

present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
10 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
1 5 into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplification of cDNA Ends) was performed to further extend the sequence in the 5 ' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1969-2951, 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 

25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
114, and Uni Gene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN hit to the 

30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fasta>bioch.virgini a,edu) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 183:63-98 
5 (1 990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositional properties (C.'Burge and S. Karlin, J. Mol. Biol., 268:78-94 
(1997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5.3 EXAMPLE 3 
Novel Nucleic Acids 

15 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDN A sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
SequenceListingasSEQID NO:l-351. The amino acids are SEQ ID NO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO: 1-351. 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford. CA) (Wu et al., J. Comp. 

30 Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokary otic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol. 10, no. l,pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 

5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 7, gb pri 1 1 7, 
UniGene version 117, Genpept release 1 1 7). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al. 5 J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

15 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLES 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a frill length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 1 18, gb pri 118, 
UniGene version 118, Genpept release 1 1 8). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 1751-1914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which tine nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnharnmer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
1 5 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1 997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 1 S, 
UniGene version 118, Genpept release 1 1 8). Other computer programs which may have beeu used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 93 1-965. The corresponding 
amino acid sequences are shown in SEQ ID NO : 1 9 1 5- 1 949. 
5 Table 1 shows the various tissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 931-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
15 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-vaiue(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 9, gb pri 1 19, 
5 UniGene version 119, Genpept release 1 1 9). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO: 1 950-1 958. 
1 0 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
25 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 



peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 1 20, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS :975-984. The corresponding 
amino acid sequences are SEQ ID NO: 195 9- 1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., VoL 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-vaiue(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis. The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 

publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

1 0 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 1 20, Genpept release 1 20). Other computer programs which may have been used 

15 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
corresponding peptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated arnino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
BioL, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to detennine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the position(s) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
10 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

1 5 Tables 5 and 1 3 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 11 25 49 65 75 114 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIB CO 


ABD003 


3 19 21-25 2S-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 7S 80 99 103 109-110 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 81 1 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314317321 -322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 711 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


adult brain 


Clontech 


ABR011 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 

312 314 326-327 361-362 371 374 388 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 711 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-1 10 1 14- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 211-212 216- 
21 7 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 63S 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 S75-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


lymph node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
547 551 563 581 583 610-611 621 624 
635 643 691 708 71 1 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-91 1 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
631 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 793 811 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943-944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 21 1-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
711 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 111 143-144 148 160 201 209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 21 1 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388.394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-45O 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 711 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 411 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 81 1 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues — 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 

(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-811 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNA from 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 611 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 

661-662 666-669 672 677 691 715-716 

Tin hi<z *7Af\ nan ti(\ nn^ 

1 j\J /DJ /HU /_>Z /j4 /OA /0/-//U / /Z- 
T7< TOft TQ1 TOO SOI 8fiR 81 B 890 #11 

835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 

C/1A £A1 &AH /ZAQ /Z<f\ /C7Q <OQ 

699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 21 1 

OOQ OAA 1AQ 111 1Qf\ 111 *XA 1 

zzj zo4 zoy z / / jLod zyu jii jzd jhi 

^zLR K$t A1 R A1(\ A1A A9.A SflR 
Sf>Q S17 S70-S91 ST> S47 553 5SR 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 818 843 887 896 
903 916 969 971 


iciai Kianey 


^viontecn 






fetal kidney 


Invitrogen 


FKD007 


3 118 186-187 230 244271 432 887 969 


fetal lung 


Clontech 


FLG001 


69132-133 156168 208-209 217 267 269 
274-275 286 354 394 396 406 462 483- 
484 608 619 7S1 769 771 834 914-915 

925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 1 68 1 86- 
187 200 204 212 226 229 246 274 309 
327 332 36S 374 382 394 39S 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 21 1-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-41 1 413-414 416 418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
711 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 811 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-911 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200 204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-41 1 413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 
903 905-906 908-909 913 916 91 8 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 3 1 1 3 14 3 1 7 
336 342 348-349 358 371 374 382 394 
402 411-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 112 121 138 167 
174 177 186-187 190203-204 211 215 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 

549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 S68-869 887 893-894 905-906 
910-91) 923 948 967 
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Invitrogen 



FMS002 



15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
811 874 880 887 903 946 950 958 962- 
963 973 



fetal skin 



Invitrogen 



FSK001 



3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 111-1 12 115 
126 130-131 135 142 144 146 160 163 
167 176 1SS-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 



fetal skin 



Invitrogen 



FSK002 



3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 



fetal spleen 



BioChain 



FSP001 



276 563 842 



umbilical cord 



BioChain 



FUC001 



3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
S4S-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
92S 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 110 114 117-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 1 13-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 620 622 624 629-632 634- 
635 637 641 643-644 650-651 653 661 
663-664 676-677 689 693 695-698 708 
71 1 720-722.724 730 732 735 740 745-. 
748 754 765-766 768-769 779-781 785- 
7S6 789 791 796 798 800-803 807 81 1- 
813 818-819 822-824 830-831 834-835 
837 839 842-843 845 854 856 858 864 
867-869 875-877 879 881 887 892-894 
896 903 907-91 1 913 916 919-920 925 
930-932 936 939 943 946-947 953 958 
970-973 977-978 982 984 



infant brain 



Columbia 
University 



IB2003 



3 12-13 21 27-29 
113 116 126 128 
176-177 184-185 
224 228 230 244 
276293-294 312 
346 354-355 358 
394 396 399 402 
474 482 484 488 
524 529 540-541 
589 596 600-603 
620-621 632 647 
735-736 746 751 
800 807 811-813 
834 838-840 843 
919-920 925 930 
973 982 



32 39 49 69 72 82 91 
132-133 142 144 156 
188 194 208 212 223- 
255 259 267 270 273 
320 326-327 337 342 
361-363 382 388 390 
420 425 431 442 462 
495-496 510 520-522 
549 563 582 586 588- 
606-607 612 617-618 
650 679 720-722 724 
754 769 785-786 793 
818-819 822 824 831 
856 864 892 896 907 
-931 936 947 950 957 



infant brain 



Columbia 
University 



IBM002 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



infant brain 



Columbia 
University 



IBS001 



84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 



lung, fibroblast 



Strategene 



LFB001 



3 11 25 49 65 75 
190 198 209 217 
269 274 277 282 
334 336 352 372 
453 464 470 481 
539 581 584 617 
688 691 745 752 
848 876 887 953 



114 141 156 
224 229 234 
284 303 308 
396 398 412 
492-494 508 
-619 621 628 
761 768 794 
967 973 



160 172 
•235 267 
312 320 
414 437 
-509 532 
633 643 
822 837 



lung tumor 



Invitrogen 



LGT002 



1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 
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t 


294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 311 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 911 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 1S1 
186-187 189-190 194 198 200 203-204 
209 211-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 

A1G /lOT A1*~) All AA^ AAQ A<(\ A £0 ylC7 

/ 4oZ 43 / 44/2 44o-4jU 43 Z 4j 1 
460-461 468-471 474 476 479-482 484 

492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 71 1 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769. 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG0D1 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650*657 663- 
664 674 676 679 6S8-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-91 1 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 41 8-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTU001 


19 33-34 42 70 82 87 109 1 15 126 146 
172 185 188 194 212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
61 1 619 623 643 650 697 71 1 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 

395 398 400 402 405-406 410 430 442 
459 462 474 4S3 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 711 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
91 1 913 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 211 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-1 1 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 112 115 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6,84 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 81 1 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 211 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 

915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 114-1 15 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
CD 
NO: 


ACCESSION 
NUMBbK 


SPECIES 


DESCRIPTION 


SMITH- 

11/ a <ri?FI T% ft A IV T 

SCORE 


% 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


4 


AF 11 0640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da22S_6, 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
nDRR4. 


884 


88 


8 


Y 15227 


Homo sapiens 


Leul 


391 


100 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y 15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase IIB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpha- 1- fucosidase 
fucohydrolase)) 


2597 


99 


21 


B013S4 


Homo sapiens 


Neuron -associated protein. 


1876 


100 


22 


Y6S778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 
ID 
NO: 


ACCESSION 

number 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

ED ENTITY 


23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


24 


Y55935 


Homo sapiens 


Human KHS2 protein. 


2807 


100 


25 


AC024792 


Caenorhabditis 
elegans 


contains similarity to TR:O95029 


463 


31 


26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


2S 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF 150755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS=nuclear"RNA-binding protein 


2890 


98 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 


similar to ankyrin of Chromatium 
vinosum. 


6089 


99 


38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 
omyces pombe 


lipoic acid synthetase 


1067 


61 


40 


J0393O 


Homo sapiens 


alkaline phosphatase 


2751 


100 


41 


AF1 32968 


Homo sapiens 


CGI-34 protein 


1088 


98 


42 


AL1 17637 


Homo sapiens 


hypothetical protein 


2208 


100 


43 


AL021393 


Homo sapiens 


DK747E2.1 (novel protein) 


1526 


100 


44 


X68011 


Homo sapiens 


ZNF81 


1886 


100 


45 


AC002464 


Homo sapiens 


organic cation transporter; 50% 
similarity to JC4884 (PID:g2 143892) 


2423 


100 


46 


W78245 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 19. 


1949 


100 


47 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl;CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A 12022 


synthetic 
construct 


MRP- 8 


485 


100 


55 


AL121897 


Homo sapiens 


bA3 92M 1 8.3 (KIA AO 1 80) 


1867 


100 


56 


Y73330 


Homo sapiens 


HTRM clone 397663 protein 
sequence. 


818 


96 


57 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF125042 


Homo sapiens 


bisphosphate 3*-nucleotidase 


1586 


100 


59 


AF1 18670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo sapiens 


precursor polypeptide 


1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 


62 


D15057 


Homo sapiens 


DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransf erase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyltransf erase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 

dh 1 073 12 protein sequence SEQ ID 

NO: 106. 


348 


100 


67 


Y82744 


Homo sapiens 


DNA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BJNG4 
(similar to S. cerevisiae YER0S2Q 
M. sexta MNGIO and C. elegans 
F2SD1.1) 


3196 


100 
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SEQ 






JJJfe.oC-KIr J IKJiS 


QM1TH 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 




70 


AJ276316 


Homo sapiens 


zinc finger protein 304 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-like protein 


4146 


99 


72 


AF 15702 8 


Homo sapiens 


protein phosphatase rnethylesterase-1 


2017 


100 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 


1765 


99 








(BAL) protein. 






75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF1 08420 


Takifugu 


1-aminocyclopropane-carboxilate 


733 


56 






rubripes 


synthase 






78 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID 


650 


99 








NO: 5430. 






79 


AL 117635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJ108K11.3 (similar to yeast 


865 


77 








suppressor protein SRP40) 






82 


AF183414 


Homo sapiens 


hemin-sensitive initiation factor 2a 


3231 


99 








kinase 






83 


G01143 


Homo sapiens 


Human secreted protein, SEQ ID 


495 


98 








NO: 5224. 






84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


AF 172 854 


Homo sapiens 


cardiotroph in-like cytokine CLC 


1197 


98 


94 


AL390114 


Leishmania 


extremely cysteine/valine rich 


223 


29 






major 


protein 






95 


ABO 16886 


Arabidopsis 


contains similarity to adenylate 


287 


38 






thaliana 


kinase~gene_id:MCA23. 1 8 






96 


AC005525 


Homo sapiens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 


3836 


99 








NuABP-1. 






98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF 172264 


Homo sapiens 


Traf2 and NCK interacting kinase, 


6942 


99 








splice variant 1 






100 


L11239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to zinc finger proteins; 


2154 


98 








similar to AAC01956 












(PID:g2843171) 






102 


AC003682 


Homo sapiens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 


dynamin Hlbb isoform 


4270 


95 






norvegicus 








104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 


1394 


100 








protein CRBAP-6. 






105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 


1209 


90 








protein CRBAP-6. 






106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJ1141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 


putative protein 


1S5 


26 






thaliana 








112 


AF250I3S 


Homo sapiens 


small stress protein-like protein 


1063 


100 








HSP22 






113 


AL1 09976 


Homo sapiens 


dJ794I6.1.1 (novel protein) 


4176 


99 


114 


Y36151 


7S7 


Human secreted protein 


668 


100 
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SEQ 
ID 

NO: 
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115 


AF 110399 


Homo sapiens 


elongation factor Ts 


1666 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 
member GLUT9 


2052 


99 


117 


Y7332S 


Homo sapiens 


HTRM clone 082S43 protein 
sequence. 


931 


100 


118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 
UCH37 


1695 


100 


120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA16821 
(PID:g3255952) 


3223 


100 


122 


M93311 


Homo sapiens 


metallothionein-IH 


421 


100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


557 


94 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


222 


53 


125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


126 


AB004906 


Ipomoea 
purpurea 


transposase 


146 


20 


127 


M60165 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1832 ' 


99 


128 


YI0319 


Homo sapiens 


carnitine carrier 


1592 


100 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


36 - 


130 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


494 


87 


131 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


6745 


100 


133 


Y5S633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


4818 


95 


134 


Ml 3692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


135 


U72970 


Sus scrofa 


calcium/calmodulin-dependent 
protein kinase II isoform gamma-B 


2723 


99 


136 


G032I3 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7294. 


450 


100 


137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 


627 


99 


138 


AF155648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


139 


AF 14463 8 


Homo sapiens 


sphingosine- 1 -phosphate lyase 


2977 


100 


140 


AFI523IS 


Homo sapiens 


protocadherin gamma Al 


4778 


100 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 


5841 


100 


142 


X56667 


Homo sapiens 


calretinin 


1410 


99 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-like 
kinase substrate sGNK. 


4092 


99 


145 


AF226046 ■ 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


149 


AB018580 


Homo sapiens 


hluPGFS 


1699 


100 


150 


X91868 


Homo sapiens 


sixl 


1509 


100 


151 


AF266505 


Mus museums 


p s eu dour id in e synthase 3 


2135 


S4 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


S83 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


99 


154 


AY00912S 


Homo sapiens 


ISCU2 


138 


100 
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155 


AF141315 


Homo sapiens 


alpha- 1,4-N- 

acetylglucosaminyltransferase 


1842 


100 


156 


AF1 10645 


Homo sapiens 


candidate tumor suppressor p33 
rNGl homoiog 


1294 


99 


157 


AF 159297 


Zea mays 


extensin-like protein 


238 


25 


158 


AL1 33325 


Homo sapiens 


dJ984P4.3 (Homeobox protein 
NKX2B) 


1437 


100 


159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


160 


AC004858 


Homo sapiens 


Ul small ribonucleoprotein 1SNRP 
homoiog; match to PID:g4050087 


4032 


100 


161 


AB012109 


Homo sapiens 


APC10 


990 


100 


162 


AL1 62751 


Arabidopsis 
thaliana 


putative protein 


194 


32 


163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


100 


164 


AF1 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 


Homo sapiens 


similar to ciliary dynein beta heavy 
chain; 78% Similarity to P23098 
(PID:g 118965) 


5065 


100 


166 


M10942 


Homo sapiens 


human metallothionein-Ie 


381 


100 


167 


AF126484 


Homo sapiens 


CARD4 


4961 


100 


168 


AF161518 


Homo sapiens 


HSPC169 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Gallus gallus 


fibrinogen beta chain 


1059 


78 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 


Homo sapiens 


Dlx-6 


923 


100 


174 


Z98974 


Schizosacchar 
omyces pombe 


putative vacuolar protein sorting- 
associated protein 


185 


31 


175 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


283 


23 


176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


177 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


178 


AC024796 


Caenorhabditis 
elegans 


contains similarity to TR:076167 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6775. 


283 


100 


182 


Y 17292 


Homo sapiens 


Human cell death preventing kinase 
(DPK- 1 ) protein sequence. 


2676 


100 


183 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing 
regulatory protein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042KI0.2 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


4059 


100 


187 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


2332 


100 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actin binding protein MAYVEN 


3106 


99 


190 


M18135 


Rattus 

norvegicus 


smooth-muscle alpha tropomyosin 


1306 


95 


191 


AF242194 


Drosophila 
melanogaster 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtil LS 


subunit of nitrite reductase 


] 13 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein- 1 . 


538 


97 
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194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 15 SEQ ID NO:68. 


760 


100 


195 


AB0203 1 5 


787 


homotogue of mouse dkk-t generAcc 


1466 


100 


196 


U35730 


Mus muscuhis 


jerky 


2021 


75 


197 


AL 136450 


Homo sapiens 


dJ5 1 0O2 1 . 1 (novel protein) 


632 


* 100 


198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


203 


X00474 


Homo sapiens 


pS2 precursor 


466 


100 


204 


AB029333 


Halocynthia 
roretzi 


HrPET-1 


974 


54 


205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 


206 


AF071002 


Homo sapiens 


minK-related peptide 1 ; MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


209 


AB000911 


Sus scrofa 


ribosomal protein 


782 


100 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


100 


211 


AF 180920 


Homo sapiens 


cyclin L ania-6a 


2722 


100 


212 


AF 1053 65 


Homo sapiens 


K-Cl cotransporterKCC4 


5624 


100 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR:S22157) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel protein) 


3195 


100 


215 


X5201 1 


Homo sapiens 


muscle determination factor 


1262 


100 


216 


AF08324S 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


217 


AF006751 


Homo sapiens 


ES/130 


4793 


99 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHI -9al 1-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 


223 


AF134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF 190051 


G alius gallus 


hepatocyte nuclear factor 1 a 
dimerization cofactor isoform 


443 


SI 


226 


AK026256 


Homo sapiens 


unnamed protein product 


866 


98 


227 


Z69368 


Schizosacchar 
omyces pombe 


nuf2-Hke coiled-coil protein 


230 


25 


228 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


2006 


98 


230 


Y 16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


WSS499 


Homo sapiens 


Human stomach carcinoma clone 
HP10412-encoded protein. 


1545 


99 


233 


AF0962S6 


Mus musculus 


pecanex 1 


3623 


93 


234 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


79o 




235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


9S 


236 


AF22725S 


Bos taurus 


RPGR-interacting protein-1 


1262 


3S 


237 


A J1 32445 


Homo sapiens 


claudin-14 


1131 


J 00 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 
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Neoendorphin-Dynorphin precursor, 












Proenkephalin B precursor)) 






239 


AF262027 


Homo sapiens 


elF-5A2 


808 


100 


240 


AL079344 


Arabidopsis 


putative protein 


194 


33 






tbaliana 








241 


AC002394 


Homo sapiens 


Gene product with similarity to 


1542 


51 








dynein beta subunit 






242 


AJ271361 


Takifugu 


FRANK2 protein 


303 


30 






rubripes 








243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 


1476 


48 








protein 184) 






244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.1.1 (novel protein 


3628 


100 








(ortholog of mouse zinc finger 












protein ZFP64) (translation of cDNA 












NT2RP3001398 (Em:AK0O1596)) 












(isoform 1)) 






247 


L25314 


Drosophila- 


actin-related protein 


984 


47 






melanogaster 








248 


X63745 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF 112208 


Homo sapiens 


13kDa differentiation-associated 


816 


100 








protein 






250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 


1172 


100 








No. AJ250711 






251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


252 


AL031186 


Homo sapiens 


bK984Gl.l (supported by FGENES) 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 


639 


100 








14 protein. 






254 


AL049843 


Homo sapiens 


dJ392M 17.3 (KIAA0349 protein) 


6741 


99 


255 


AJ242972 


Homo sapiens 


TOLLIP protein 


1424 


99 


256 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 


830 


100 








glioblastoma cell line. 






260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-lkappaB 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-lkappaB 


3149 


99 


263 


AF1 97060 


Homo sapiens 


src homology 3 domain-containing 


2257 


100 








protein HEP-55 






264 


Y86262 


Homo sapiens 


Human secreted protein HAQAR23, 


766 


100 








SEQ ID NO: 177. 






265 


Y56966- 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 


1557 


95 








cassette transporter 






268 


AC004030 


Homo sapiens 


F21856 2 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Mus musculus 


Ndrl related protein Ndr2 


1855 


94 


271 


AF081886 


Homo sapiens 


EROl-like protein 


1905 


99 


272 


AF166492 


Homo sapiens 


small GTPase RAB6B 


1060 


100 


273 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 


1530 


99 








134 clone HA1BP89. 






275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


247500_cdl 


Homo sapiens 


U -MAY- 1998 Human RHOH gene 


1161 


100 








sequence. 






277 


AB049188 


Equus cabaltus 


ubiquitin C-terrninal hydrolase 


1118 


96 
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278 


AP270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF143956 


Mus musculus 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


RS5151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 


Sl-1 protein 


3975 


90 






norvegicus 








283 


Y14768 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDHBl 


294 


100 








(hydroxysteroid (1 1-beta) 












dehydrogenase 1) 






. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


ABO26043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 


209 


90 








protein 






290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 


1217 


100 








summit 






291 


Y99454 


Homo sapiens 


Human PRO1605 (LTNQ786) amino 


694 


100 








acid sequence SEQ ID NO:395. 






292 


Y44824 


Homo sapiens 


Human molecule associated with cell 


2370 


100 








proliferation, MACP-4. 






293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


API 6 1406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 


1276 


100 








PRGE-21. 






296 


U91561 


Rattus 


pyridoxine 5'-phosphate oxidase 


1239 


87 






norvegicus 








297 


L02956 


Xenopus 


ribonucleoprotein 


1624 


83 






Iaevis 








298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 


718 


89 








gastric cancer antigen protein. 






301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 


1606 


100 








isoform 






302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 


1676 


98 








encoded by Incyte clone 2825826. 






303 


AP247565 


Homo sapiens 


hepatocellular carcinoma associated 


525 


100 








ring finger protein 






304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3 877944 


1988 


100 


306 


AL1 32978 


Arabidopsis 


putative protein 


210 


25 






thaliana 








307 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF 180681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF111856 


Homo sapiens 


sodium dependent phosphate 


3591 


99 








transporter isoform NaPi-3b 






310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 


Z73420 


Homo sapiens 


cE 1 46D 1 0.2 (mercaptopyruvate . 


1598 


100 








sulfurtransferase (EC 2.8.1.2)) 






312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamine binding protein 


1258 


100 


320 


AB047892 


Macaca 


hypothetical protein 


258 


82 






fascicularis 








321 


Y25755 


Homo sapiens 


Human secreted protein encoded 


1440 


100 








from gene 45. 






322 


ABO 16531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein • 


274 


49 
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tha liana 








325 


AF140501 


Homo sapiens 


DNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF 152325 


Homo sapiens 


protocadherin gamma A5 


4769 


iOO 


328 


AF151803 


Homo sapiens 


CGI-45 protein 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


330 


AF171102 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
H1F1. 


484 


98 


332 


AF024617 


Homo sapiens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 


335 


AL008582 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana 
F23F1.8) 


626 


100 


336 


AF1 10774 


Homo sapiens 


adrenal gland protein AD-00 1 


647 


100 


337 


AB011414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


AC020579 


Arabidopsis 
thaliana 


putative 

phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


50 


341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503 1. 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAI: 0.12 


191 


37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor ceils protein 
MDS032 


1285 


100 


345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 


346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 
vcl6_l derived protein. 


962 


100 


347 


AF 183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AL032631 


Caenorhabditis 
elegans 


Y106G6H.8 


194 


39 


350 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


351 


Y9346S 


Homo sapiens 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 


352 


AF005856 


Drosophila 
yakuba 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 
leukemia virus 


reverse transcriptase 


316 


42 


356 


D50617 


Saccharomyce 

s cerevisiae 


YFL042C 


279 


27 


357 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


358 


AF161432 


Homo sapiens 


HSPC3 14 


1059 


93 


359 


AB0294SS 


Homo sapiens 


CllorOl 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U432SI 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 

s cerevisiae 


Lpg22p 


2153 


74 
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363 


AC007153 


Arabidopsis 


100632 


156 


24 






thaliana 








364 


AF 197927 


Homo sapiens 


AF5q3 1 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 


4286 


98 








synthetase 






366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AL 162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 


189 


25 








protein 






369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 


1022 


59 








protein 






370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 


1532 


89 








gene 73 clone HSQEL25. 






373 


AF 100772 


Homo sapiens 


tenascin-Ml 


11535 


99 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 


2761 


99 








repressor-3 






376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


- 100 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 


464 


60 








p62 






379 


AF 149205 


Mus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 


7851 


99 








glucosyltransferase 2 precursor 






381 


AF1 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-gIucose:gIycoprotein 


7851 


99 








glucosyltransferase 2 precursor 






384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 


2363 


100 








factor II 






385 


AF125390 


Drosophila 


L82G 


139 


41 






melanogaster 








386 


Y94907 


Homo sapiens 


Human secreted protein clone 


1092 


50 








cal06 19x protein sequence SEQ ID 












NO:20. 






387 


U 18795 


Saccharomyce 


Yel064cp 


206 


28 






s cerevisiae 








388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 


10748 


99 








coactivator ASC-2 






389 


AJ002744 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3469 


96 








acetylgalactosaminyltransferase 7 






390 


AF0973 66 


Homo sapiens 


cone sodium-calcium potassium 


3166 


100 








exchanger 






391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 


5337 


60 








molecule 






392 


U81035 


Rattus 


ankyrin binding cell adhesion 


3967 


91 






norvegicus 


molecule neurofascin 






393 


X65224 


Gallus gallus 


neurofascin 


4097 


78 


394 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 


4292 


99 








-19 to 4525) 






395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 


722 


92 








gene 85 clone HSDFV29. 






399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 


1637 


99 








(HYDRL-8). 
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400 


AF0397I8 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotfaerm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 




Homo sapiens 


— : 

Human secreted protein encoded by 

gene No. 79. 


l jjy 


yy 


a A"a 




— — : 

Homo sapiens 




O J J 


i fin 


40 j 




Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


J /o 


yy 


406 


AF144237 


Homo sapiens 


LOMP protein 


252 


44 


407 


uzuzjy 


Mus musculus 


fibrosin 


Zoo 


'JA 
(O 


4uy 


A t Aiino 


Homo sapiens 


AJI^I^AA 1 /VTA A flHQCk Y\M+nin\ 

ujjzj1v14.i {iviAAU/yu protein j 


OUZO 


OQ 

yy 


410 


X543ZO 


Homo sapiens 


glutaminyl-tRNA synthetase 




oo 
yy 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


a ni e\r\ 

AF217190 


Homo sapiens 


MLEL1 protein 


jZ/ 1 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


1 1 A 

5 14 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


23 /U 


1UL> 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


c380A 1.2.1 (novel protein (isoform 
U) 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR-t-89 


1 8/ 1 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF 134726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W21733 


Homo sapiens 


NIP-1 encoded by clone 59. 


1 10 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


95 1 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82157 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


Y"Vrt ^T*% TTT F\ AT A Tl T TVFTNTXTO 

P85B HUMAN; PTDINS-3- 
KINASE P85-BETA 


3825 


99 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


435 


AJL049795 


Homo sapiens 


dJozZL_>.z (novel protein; 


1 OO 


y© 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(Ill) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA -directed RNA polymerase I, 
largest subunit 


QT7H 

(Sill 


OQ 

y<> 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 






— a 

Macaca 

mulatta 


mannose-binding protein A 




yj 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


206S 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF 100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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NUMBER 






WATERMAN 
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SCORE 








elegans 


carboxyl-terrninal hydrolase (Pfam: 












UCH-l.hmm, score: 28.46) (Pfam: 












UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus 


NFI-A1 


2667 


98 






norvegicus 








445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 


100 


448 


AJ242540 


Volvox carted 


hydroxyproline-rich glycoprotein 


165 


34 






f. nagariensis 


DZ-HRGP 






449 


AJ133352 


Homo sapiens 


ZNF237 protein 


2006 


100 


450 


AJ133352 


Homo sapiens 


■ZNF237 protein 


1025 


96 


451 


AF170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


93 


454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


1533 


57 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 


1453 


99 








clone HTLFA90. 






456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 


1180 


95 








gene 19 clone HRSMC69. 






460 


U97002 


Caenorhabditis 


similar to acyl-CoA dehydrogenases 


583 


37 






elegans 


and epoxide hydrolases; Pfam 












domain PF00441 (Acyl-CoA_dh), 












Score=57.4, E-vaIue=1.7e-16, N=2; 












contains similarity to Pfam domain 












PF00702 (Hydrolase), Score=57.4, 












E-value=le-13, N=l 






461 


AK0231I4 


Homo sapiens 


unnamed protein product 


1041 


99 


462 


M93134 


Friend murine 


pol protein 


289 


44 






leukemia virus 








463 


AF055473 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


100 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 


100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 


1629 


96 








HTMPN-60. 






469 


D38552 


Homo sapiens 


The hal539 protein is related to 


2995 


100 








cyclophilin. 






470 


Y70013 


Homo sapiens 


Human Protease and associated 


3530 


100 








protein-7 (PPRG-7). 






471 


AJ224747 


Homo sapiens 


C-terminal variant of hINADL 


7969 


100 








including 2 amino acid exchanges 












and an insertion of 28 amino acids in 












frame. 






472 


W99665 


Homo sapiens 


Human secreted protein clone 


1546 


100 








dul57_12 protein. 






473 


W99665 


Homo sapiens 


Human secreted protein clone 


998 


98 








dul57_12 protein. 






474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 


2273 


99 








gamma from A.salina 






475 


XI 5940 


Homo sapiens 


ribosomal protein L3 1 (A A 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type VIII collagen 


3581 


99 


477 


AF039697 


Homo sapiens 


antigen NY-CO-31 


1213 


97 


478 


AF1 56929 


Sus scrofa 


inflammatory response protein 6 


1588 


S3 


479 


AF264717 


Homo sapiens 


FYVE domain- containing dual 


5610 


99 








specificity protein phosphatase 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POMP 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 



13S 
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482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF15153S 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Homo sapiens 


dJ467Ll.l (KIAA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Mus musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 1 15 clone HOVBA03. 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo sapiens 


ragB 


1893 


96 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 {probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionine synthetase C-like protein 
1 


2168 


100 


497 


AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


GO 1563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:gl 369906) 


3676 


100 


502 


AL 117544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


bK2 1 5D 1 1 .2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


1 90kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl .5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d5.3; 
coded for by C. elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


508 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus musculus 


Kif21b 


4336 


95 


511 


Y13315 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 



139 



Printed from Mimosa 03/01/13 09:51:54 Page: 140 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


515 


D90868 


Escherichia 

COJl 


similar to 


1489 


100 


Mo 


Vrt O O T A 

X98834 


Homo sapiens 


zinc ringer protein Hsal2 


5290 


100 


517 


AH)5566S 


Mus rnusculus 


apoptosis- linked gene 4, deltaC form 


2904 


7S 


518 


AF0 19926 


Mus rnusculus 


protein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59H18.1 (KIAA0767 protein) 


2497 


100 


523 


AF1 86249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665_2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


ad] i can 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bA 181 14.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus rnusculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF 180473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus rnusculus 


zinc finger RNA binding protein 


1089 


. 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828__l 


1401 


70 


541 


AC0O3O30 


Homo sapiens 


R29828J 


2294 


100 


542 


AL121889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF 134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 




A "DA /II /CI A 


Homo sapiens 


DAB UK 

FAK-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004S93 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
simiiai- toP46934 (PID:gl 171682) 


1611 


J 00 


556 


AJ40446S 


Homo sapiens 


axonemal dynein heavy chain 


832S 


J 00 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


J 00 
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558 


X65873 


Homo sapiens 


kinesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamine^ontaining protein 


592 


36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


• X71125 


Homo sapiens 


glutaminyl-peptide cycl ©transferase 


1914 


100 . 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL 117352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
of rat EX084)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli3 


989 


100 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529_2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQ ID NO: 132. 


2123 


99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


581 


X78817 


Homo sapiens 


pi 15 


1148 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF113125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


Ml 9529 


Sus scrofa 


follistatin A 


1906 


98 


585 


AF 169677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFIIS (S34159). 


8083 


99 


587 


Y00S76 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 


100 


592 


AJ297743 


Mus musculus 


torsinB protein 


144S 


85 


593 


AF1 64796 


Homo sapiens 


NADH: ubiquinone oxidoreductase 
MLRQ subunit homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 

gene 5 clone HLDRM43. 


749 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


S24 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission- associated 
protein (NTAP) 998868. 


2102 


9S 


597 


AF2 15703 


Drosophila 


KISMET-J. long isoform 


1SS0 


65 
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melanogaster 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 


90 


599 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


372 


22 


600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 
griseus 


phosphatidylserine synthase II 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U94988 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2850 


100 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2530 


100 


606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF 160909 


Drosophila 
melanogaster 


BcDNA.LD03471 


943 


58 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


611 


AL03I427 


Homo sapiens 


dJ167A19.1 (novel protein) 


1608 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 
MTRP-17. 


445 


100 


613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 
315) 


1749 


100 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB011128 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 
marinus 


NF-180 


205 


21 


617 


AF045555 


Homo sapiens 


wbscrl 


1208 


100 


618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 


619 


U22229 


Fel is earus 


ribosomal protein L4 1 


128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y12065 


Homo sapiens 


hNop56 


2956 


99 


622 


AF 177758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC0 07204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-8 


613 


100 


630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1574 


100 


631 


AF 11 9664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1150 


89 


632 


Y 17849 


Homo sapiens 


ganglioside-induced differentiation 
associated protein 1 


1839 


98 


633 


X55740 


Homo sapiens 


5-nucleotidase 


3012 


100 


634 


AF0396S8 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF 119662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


d Jl 0 1 8E9. 1 (VAMP (vesicle- 
associated membrane protein)- 
associated protein B and C) 


150 


26 


639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 ! 
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640 


U28377 


Escherichia 
coli 


ORFJ239; was ORFJ191 and 
ORF_fl 94 before splice 


1198 


100 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U586S2 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA035O protein 


5186 


99 


646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 
protein, Y2H56. 


1178 


98 


647 


AB029482 


Mus museums 


JNK-binding protein JNKBP1 


4609 


81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 
acetate-hydrolyzing 
esterase-gene_id:MQB2 .25 


407 


44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 4 1 


4349 


100 


653 


X53330 


Platynereis 
dumerilii 


H4 protein (AA 1-103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 
similar to P14373 (PK>:gl32517) 


1331 


99 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2S03 


99 


660 


AC003682 


Homo sapiens 


F18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


XI 7620 


Homo sapiens 


Nrn23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ2482S3 


Pyrococcus 
abyssi 


LACTOYLGLUTATHIONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GLYOXALASE I). 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRKP-specific 200kD protein 


8589 


97 


668 


AF1 53450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X995S6 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


A J 132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3 a 
subunit 


1486 


100 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


GO 1246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 

Containing ATP/G TP-binding site 
motif A(P-loop) 


161 


28 


67S 


US3115 


Homo sapiens 


non-lens beta garnma-crystallin like 
protein 


S569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 
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680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


58 


681 


U04968 


Cricetulus 

griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF 11 9663 


Homo sapiens 


G-protein gamma- 1 2 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7814. 


342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme 1 


1892 


100 


686 


AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


688 


AF019661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF 156557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8041. 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDrNG 
PROTEIN-like; similar to P22059 
(PID:gl 29308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG- 1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/prediction=(method:""genscan"" t 
version: '■" 1 .0"", score: " " 1 09. 1 3 ""); 
/prediction=(method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Y16793 


Homo sapiens 


keratin, type I 


2232 


100 


707 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


708 


AF1 13220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 . 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+)-transporting ATP synthase 


209 


100 


713 


API 6996S 


Mus musculus 


DNA binding protein DESRT ■ 


1467 


79 


714 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPB1 lblalpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


bAI62G10.3 (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HT015 protein 


1311 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein S (RhoGAP, p50RhoGAP)) 


324 


100 


721 


AL163815 


Arabic! opsis 
thaliana 


putative protein 


653 


61 


722 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 


96 
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NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


K1AA0974 protein 


2953 


100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 


920 


100 








(benzodiazapine receptor (peripheral) 












(MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE 












protein) 






726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 


1764 


100 








dehydrogenase family protein) 






727 


AF 182426 


Rattus 


arylacetamide deacetylase 


791 


42 






norvegicus 








728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3331 


99 








acetylgalactosaminyltransferase 






729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 


1652 


99 








protein 






730 


AL078606 


Arabidopsis 


putative protein 


277 


55 






thaliana 








731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 


1720 


100 








sequence. 






732 


AF 178432 


Homo sapiens 


SH3 protein 


3302 


100 


733 


Y17832 


Human 


env protein 


223 


34 






endogenous 












retrovirus K 








734 


Y28859 


Homo sapiens 


Human mesoderm induction early 


2067 


98 








response protein ER1 . 






735 


U09355 


Oryctolagus 


protein phosphatase 2A1 B gamma 


2352 


99 






cuniculus 


subunit 






736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l 


724 


99 








protein sequence SEQ ID NO: 50. 






737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


739 


100 


739 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 


100 


74] 


B25681 


Homo sapiens 


Human secreted protein sequence 


1410 


99 








encoded by gene 17 SEQ ID NO:70. 






742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PRO 1 1 86. 


588 


99 


745 


AJ001019 


Homo sapiens 


ring finger protein 


1292 


99 


746 


X6S453 


Sus scrofa 


tubulin-tyrosine ligase 


18S2 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 


1173 


100 








HTMPN-2 1 . 






748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF 182404 


Homo sapiens 


mitochondrial uncoupling protein 1 


1674 


100 


750 


AL 12 1993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


751 


AF 149825 


Homo sapiens 


PACSIN3 * 


2253 


100 


752 


AL008635 


Homo sapiens 


dJ5 1 OH 1 6.2 (high-mobility group 


3026 


99 








protein 2-lflce 1) 






753 


Y57914 


Homo sapiens 


Human transmembrane protein 


1124 


100 








HTMPN-38. 






754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 


ID J 


At 0U4 1 o 1 


Oryctolagus 


peroxisomal Ca-dependent solute 


2371 


95 






cuniculus 


carrier 






756 


Z 19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1357 


100 


758 


AF1 90664 


Mus musculus 


JLMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G 13.3 (novel protein similar to 


999 


94 
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bovine and mouse beta-soluble MSF 
attachment protein (SNAP-beta) ) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 


230 


73 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 
modifying protein SEQ ID NO: 1 . 


1152 


100 


765 


US8169 . 


Caenorhabditis 
elegans 


similar to molybdoterin biosynthesis 
MOEB proteins 


1204 


65 


766 


ALII 8506 


Homo sapiens 


dJ591C20.3.1 (novel DnaJ domain 
protein, similar to mouse and bovine 
cysteine string protein) 


1091 


100 


767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Z11518 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


100 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 
-19 to 4525) 


25529 


100 


770 


AC009360 


Arabidopsis 
thaliana ■ 


Contains 3 PF|00400 WD40, G-beta 
repeat domains. 


333 


33 


771 


AB037685 


Mus musculus 


LANP-like protein 


1246 


91 


772 


AL161578 


Arabidopsis 
thaliana 


putative protein 


335 


46 


773 


AL161578 


Arabidopsis 
thaliana 


putative protein 


333 


47 


774 


AY008271 


Homo sapiens 


helicase SMARCAD1 


5264 


99 


775 


Y21591 


Homo sapiens 


Human secreted protein (clone 
CC332-33). 


1127 


96 


776 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


100 


777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


100 


778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene 89. 


752 


100 


779 


AF 196481 


Homo sapiens 


RING finger protein; FXY2 


3644 


100 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 


54 


781 


AB026187 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


B24458 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 22 SEQ ID NO:83. 


1002 


100 


783 


AB027289 


Homo sapiens 


cyclin-E binding protein 1 


5421 


100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6997. 


627 


100 


785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Homo sapiens 


GPI-anchored protein pi 37 


3340 


99 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


2739 


100 


789 


A Jl 3 1245 


Homo sapiens 


Sec24B protein 


6602 


100 


790 


AF1 07203 


Homo sapiens 


ataxin 2-binding protein 


2008 


100 


791 


Y 14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL031O55 


Homo sapiens 


dJ28H20.2 (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


2051 


99 


794 


AB028127 


Homo sapiens 


mannosyitransferase 


2138 


96 


795 


AC007228 


Homo sapiens 


R31665 2 


2738 


79 


796 


AJL049482 


Arabidopsis 
thaliana 


putative protein 


436 


47 


797 


AC00452S 


Homo sapiens 


R32184 3 


891 


91 


79S 


AB037S3O 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologues 
to Bacillus subtiis SAICAR 
synthetase, 3* half corresponds to the 
catalytic subunit of AIR carboxylase 


2232 


100 
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IDENTITY 


800 


Y99350 


Homo sapiens 


Human PRO 1378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


TlP120-family protein TIP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TlP120-family protein TTP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF1 18889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


99 


810 


AL031782 


Homo sapiens 


dJ708F5.I (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 


Homo sapiens 


similar to C. elegans F11A10.5; 80% 
similarity to Z68297 (PH>:gl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


100 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AFO 15770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK family kinase MINK-2 


6866 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 


35 


833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pl30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


X582SS 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 



147 



Printed from Mimosa 03/01/13 09:52:01 Page: 148 



WO 01/57190 



PCT7US01/04098 



SEQ 
10 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 
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IDENTITY 


840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serious 
canaria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L25899 


990 


96 


843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y 13645 


Homo sapiens 


uroplakin II 


897 


100 


845 


D21064 


Homo sapiens 


similar to rat general mitochondrial 
matrix processing protease mRNA 
(RATMPP). 


2710 


99 


846 


AF 192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


7047 


100 


847 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


5472 


100 


848 


X60489 


Homo sapiens 


elongation factor- 1 -beta 


1162 


100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


850 


AC003682 


Homo sapiens 


R28830 1 


2401 


100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protein) 


353 


61 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


3155 


99 


853 


Z83844 


Homo sapiens 


dT37R16 1 fST-H -domain hindinp 
protein 1) 


1884 




854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


.80 


856 


Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


857 


M97188 


Strongylocentr 
otus 

purpuratus 


tektin Al 


290 


46 












858 


AB001105 


Homo sapiens 


hippocalcin-Iike protein 4 


995 


100 


859 


AF164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AFO 15264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1820 


81 


862 


X16901 


Homo sapiens 


30kb subunit of RAB30 /74 


1284 


100 


863 


Ml 2 140 


Homo sapiens 


envelope protein 


202 


81 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


AL109983 


Homo sapiens 


dJ718P 11.1.1 (novel class H 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


444 


100 


866 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


227 


45 


867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


fibuIin-2 


3258 


87 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-10). 


535 


100 


874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


627 


100 


876 


Y48586 


Homo sapiens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


L1730S 


Gossypium 
hirsutum 


pro line-rich cell wall protein 


192 


35 


879 


AF 177 169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N-terminal sequence. 


210 


23 
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881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


94 


884 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U 13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 A A) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR1 5 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase 11 


5063 


99 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


98 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Us- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ132545 


Homo sapiens 


protein kinase 


2921 


100 


911 


AJ132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL121733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lam in B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 

protein 1 


5776 


88 


919 


AF0549S6 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X841 95 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF 126245 


Homo sapiens 


acy]-Coenzyme A dehydrogenase- S 
precursor 


2162 


100 
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% 


ID 
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IDENTITY 


NO: 








SCORE 




926 


AE001968 


Deinococcus 


hypothetical protein 


147 


27 






radiodurans 








927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 


1778 


100 








receptor (EB1-2) polypeptide. 






928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 


Human secreted protein sequence 


1401 


too 








encoded by gene 42 SEQ ID 












NO: 165. 






931 


Y91644 


Homo sapiens 


Human secreted protein sequence 


1243 


100 








encoded by gene 43 SEQ ID 












NO:317. 






932 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF147790 


. Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 


726 


94 








Q08151P28185 Q01 11 1 Q43554; 












match: Q08150 Q40195 P20340 












Q39222; match: Q40368P36412 












P40393 Q40723; match: CE01798 












Q38923 Q40191 Q41022; match: 












Q39433 Q40177Q40218 Q08146; 












match: P10949 PI 1023 Q16948 












Q20337; match: Q25389 P25228 












P20336 P05713; match: P35276 












Q08I47 P17609 P22128; match: 












Q15771 P36410P35291; GTP- 












binding 






936 


AB041533 


Homo sapiens 


sperm antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


100 


939 


AF1 1 1 106 


Homo sapiens 


protein serine/threonine phosphatase 


4682 


99 








4 regulatory subunit 1 






940 


Y 17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 


262 


35 








sequence, SEQ ID NO. 160. 






945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 


599 


71 








adaptor complex 






946 


2S2287 


Caenorhabditis 


ZK550.2 


229 


35 






elegans 








947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 


948 


U49057 


Rattus 


rA9 


3846 


62 






norvegicus 








949 


AK000568 


Homo sapiens 


unnamed protein product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C 12.6.1 (uncharacterized 


257 


42 








hypothalamus protein (isoform 1)) 






951 


AB032435 


Homo sapiens 


differentiation-associated Na- 


3063 


99 








dependent inorganic phosphate 












cotransporter 










Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus museums 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase- 1 ike 


2377 


100 








protein (HFASLP). 






956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 


522 


55 








acid sequence SEQ ID NO:292. 
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I DENT J TY 


957 


U6S535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


Tl 0024.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CGI 5 168 gene product 


277 


54 


961 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomain 159..341 


1821 


96 


965 


Z97832 


Homo sapiens 


&F329A5.3 (KJAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
subunit 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Ql 0473 (PID:g 1709559) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 


974 


MI7885 


Homo sapiens 


acidic ribosomal phosphoprotein (PO) 


792 


100 


975 


U22S29 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL 132772 


Homo sapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (K1AA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL0O298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 11.21 I.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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BL00298B 15.64 1.290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL0029SI 30.07 7.8 18e- 
34 661-715 BL0029SD 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 4.316e-13 57-82 


5 


PD02454 


!!!! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


6 


DM00864 


EGF-LIKE DOMAIN. 


DM00864A 15.21 7.429e-09 98- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 1.750e-ll 29-54 
PR00237D 8.94 7.000&-09 138- 
160 PR00237B 13.50 8.250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.24 4.400e-l 1 391- 
408 BL00139A 10.29 7.5 11 e-09 
67-77 


12 


BL01113 


CI q domain proteins. 


BL01113B 18.26 9.294e- 19 689- 
725 BL01113C 13.18 4.857e-l I 
757-777 BL01113D7.47 2.161e- 
10 790-800 


13 


BL01113 


CI q domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL01113D7.47 2.161e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.53 le- 10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNA J PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e-18 3 10- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.0S2c-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 L947e- 
18 128-145 PR00741G9.29 
2.180e-17 318-340 PR0O741C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A9.24 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.647e-20 1 17- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e-16 91- 
139 


28 


BL0001S 


EF-hand calcium-binding domain 
proteins. 


BLO0018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium -binding domain 


BL00018 7.41 3.250e-l 0 681-694 
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NO: 












proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


Clq domain proteins. 


BL01113A 17.99 9.308e-09 54-81 


33 


PD01 168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01I68L 9.47 1 .667e-09401- 
416 


34 


PD0 11 68 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L 9.47 1.667e-09411- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e-12 110- 
122 


37 


PF00791 


Domain present in ZO-1. and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 L000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 l.OOOe- 17 216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BIND I. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 1.000e-13 374-387 
PD00066 13.92 6.000e-13 458^71 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3. 143e-12 430-443 
P0OOO66 13.92 8.714e-I2 514-527 
PD00066 13.92 3.739e-l 1 402-415 
PD00066 13.92 2.03 8e- 10 31 8-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 l.OOOe- 14 22 1-234 
PD00066 13.92 1.000e-14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 S.800e-I4 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 l.OOOe-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.64Se-09 133- 
149* 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
1 91 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-26S BL00232B 32.79 
1.314V1 1 367-415 BL00232C 
10.65 9.30Se-10470-4SS 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1 .000e-15 242- 
261 PR00378B 13.80 9.250e- 13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1. 5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1.222e-l 1 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMELY SIGNATURE 


PR00237E 13.03 5.09Ie-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 11.48 4.375e- 
1 1 24-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZrNC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A 8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1 - AMINOC YCLOPROPANE- 1 - 
CARBOXYLASE SYNTHASE 
SIGNATURE 


PR00753E 8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-09 96- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 2.286e-30 117-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21.24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


f Homeobox , domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 

141 


100 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 118-161 


101 


BL0002S 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL0002S 16.07 6.885e-l 1 39S-4 15 
BL00028 16.07 8.269e-ll 342-359 
BL00028 16.07 4,300e-10 229-246 
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BL00028 16.07 6.1 OOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.059e- 12 609-623 PR00048A 
10.52 2.588e- 12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-l 1 
525-539 PR00048A 10.52 4.3 16e- 
11441-455 PR00048A 10.52 
5.263e-ll 413-427 PR00048B 
6.02 2. 125e- 10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e-10 
497-511 PR00048B 6.02 8.875e- 
10 429-439 PR00048B6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 11.94 5.364e-22 31-50 
PR00195B 9.47 1.783e~21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 1 1.76 8.71 4e-21 
175-194 PR00195F 16.20 8.500e- 
20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BL02113A 17.99 L865e-09 121- 
148 BL01113A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-ll 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-2027-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C9.61 1.474e- 14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B 1 1 .09 R07E5.13. 


DM01840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C9.20 9.735e-ll 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-40 49- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C2L861.000e- 

40 190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8.274e-14 164- 
208 BL00140C 11.80 5.444e-10 
77-102 


120 


BL00224 


Clathrin light chain proteius. 


BL00224B 16.94 6.7l2e-10 95- 
14S 


122 


BL00203 


Vertebrate nietallothioneins proteins. 


BL00203 13.94 1 .000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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BINDING (CREB) PROTEIN 
SIGNATURE 




124 


PR0OO41 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-O9 24-4 1 


125 


BL00061 


Short- chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR0O318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 I.900e-34 219.- 
248 PR00318B 14.79 3.455e-27 
168-191 PR00318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1.600e- 19 35-51 PR00318E7.23 
2.500e- 12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e- 10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.62le-38 
204-239 BL00824B 9.21 7.750e- 
22 133-153 BL00824E 12.49 
l.OOOe- 19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
16S PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.174e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 

217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e-10 42-90 


140 


PR00205 


CADHERTN SIGNATURE 


PR00205B 1 1.39 5.582e-10 328- 
346 PR00205B 1 1.39 9.018e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e- 15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 

131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 

SIGNATURE 


PR00604D 15. S6 1.000e-17 S7- 
104 PR00604B 12.73 9.591 e- 16 
57-73 PR00604C 10.21 8.200e- 12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604All.13 8.800e- 
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11 44-52 PRO06O4F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.S64e- 15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.44Se-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E18.14 3.100e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2,688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
PSEUDOURIDINE LYASE TR. 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


153 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-l2 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR0086O 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 S3-97 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 1.900e- 15 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 388-405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F 1 1.65 9.690e-I4 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.S57e-14 212- 
228 BL00514F 1 1.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514G 15.98 2.241 e-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E I4.2S 
1.273e- 16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
330-345 BL00514A 11.68 8.200e- 
11 101-111 


173 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0 kw ZK632. 12 YDR3 13C 
ENDOSOMAL III. 


DM01970B 8.60 5.1 19e-15 1391- 
1404 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-092-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2. 946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 6.538e-ll 525- 
541 


187 


PR00452 


SIB DOMAIN SIGNATURE 


PR00452B 11.65 6.538e-l 1 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01 803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 1.900e-35 145- 
174 PR00194E8.74 3.250e-30 
231-257 PR00I94D 9.57 1.500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR00194A 
7.86 4.857e-21 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


PD02042B 16.75 5.154e-09 131- 
146 PD02042A21.13 5.909e-09 
94-121 


193 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.200e-10 2-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 
domain proteins. 


BL00463 8.22 5.071e-09 1 1 1-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR00118F 16.42 9.3 86e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-ll 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 14.15 5.345e-15 971- 
987 PR00009C 14.1 1 8.773e-13 
996-1008 PR00009D 16.83 
8.000e-ll 1008-1018 PR00009C 
14.11 1.882e-09 892-904 


203 


BL00025 


P-type 'Trefoil* domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATURE 


PR00168D 12.88 6.865e-l 1 67-86 


207 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-i6S8-l09 


209 


BL00646 


Ribosomal protein S 1 3 proteins. 


BL00646B 21.42 6.1 00e-30 110- 
143 BL00646A25.82 6.192e-29 
14-62 


210 


PR00138 


MATRIXIN SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.01 8.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONA VIRUS KUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 S.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.71 4e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein SIS proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 152 3. 12 2.125e-09 1 178- 
1227 BL001 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BLO0O38B 16.97 7.600e-18 125- 
146BL00038A 13.61 l.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01108A 20.33 2.241e-22 49-82 
BL01108B 1 1.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A9.55 1.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.35Se-26 1166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
11.65 4.288e-10 1253-1268 
BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1 .O00e-40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 L450e- 10 231-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1 .692e-l 8 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL0021 1A 12.23 
1.900e-09 931-943 


230 


PR00761 


BIND IN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-10 54-69 


232 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D 16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 S.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BJL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.57 le-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 1.621e-21 
164-190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaryotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1.000e-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.85 le- 13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD0I066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 115- 
144 BL01270B 18.74 6.857e-17 
76-115 BL01270E 13.03 6.016e- 
15 182-211 BL01270D20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e- 11 
427-482 PF00791B 28.49 2.651e- 
09 179-234 PF00791B 28.49 
3. 890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e-ll 165-178 
PD00066 13.92 6.478e-ll 249-262 
PD00066 13.92 3.423e- 10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.47 4.857e-14 
249-304 BL00406E8.441.000e- 
1 1 522-572 BL00406C 6.75 
5.449e-ll 313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 

• 


BL01U3 


Clq domain proteins. 


BL01113A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.8 18e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01113A 17.99 6.077e-12203- 
230 BL01113A17.99 9.182e-ll 
179-206 BL01113A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 
17.99 9.426e-10 209-236 
BL01113A 17.99 4.1 15e-09 137- 
164 


257 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 1. 83 7e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL0067S 9.67 3.400e-10 441-452 
BL00678 9.67 5.800e-10 481-492 
BL00678 9.67 S.S00e-10 35S-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 
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BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e- 10 468-479 
BL00678 9.67 5.800e-10 508-519 . 
BL00678 9.67 8.800e-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.18 2.200e-10 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091 e- 14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


G TP-binding nuclear protein ran proteins. 


BL01115A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.91 le-09 819- 
832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-l 1 
36-49 PR00179C 19.02 6.040e- 11 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P2I RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOS ASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00O48 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00O81 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTIPROLIFERATIVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.231e-17 29-59 
PR00310D 9.10 6.679e-16 89-1 19 


289 


PD01O66 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 111- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD0241 1 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine 5*-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-bm ding region RNP-l 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-Il 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) O- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 
105 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.95 le-27 184- 
228 BL0019IJ 1 1.37 6.447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.I54e-20 238- 
254 PR00245D 10.47 4.000e-15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 119- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 11.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 110- 
136 BL00380G 1 1.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 50- 
105 BL00227C 25.48 1.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301 e- 
15 116-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C 
10.65 9.34ie-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATrDYLlNOSlTOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.7S5e-15 211- 
231 PR00391B8.39 1.000e-13 
83-104 PR00391D 12.21 9.328e- 
13 191-207 PR00391A7.83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 

proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01 066 1 9.43 2.929e-32 6-45 


340 


PD02711 


SYNTHASE 


PD02711B 14.26 I.973e-20 944- 
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PHOSPHOR1BOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1 .000e-40 245- 
300 BL00223B 28.47 S.714e-3S 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-l 1258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C4.54 9.100e-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.645e- 16 52-71 


347 


BL00586 


Ribosomal protein LI 6 proteins. 


BL00586B 17.00 3.215e-15 184- 
221 


348 


PR00388 


3',5'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR0O388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.11 8e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3^78e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.3 16e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.8S0e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD0 1498C 24.90 6.880e- 14 2 1 9- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 1.000e-l 1 589- 
600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1 .OOOe-23 3 1 8- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B 8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP- binding region 
proteins. 


BL00107A 18.39 4.818e-0921-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 1.000e-40 75-125 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 6.602e-l 1 326- 
347 PR00211B0.86 6.106e-I0 
320-341 PR00211B0.86 3.167e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.1 1 9.349e-10 749- 
797 


375 


PD01066 


PROTErN ZINC FINGER ZINC- 
FJNGER METAL-BINDING NU. 


PD01066 19.43 1.231e-33 10-49 


377 


- PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-23 10-49 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.78le-l6 3-25 
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380 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1 1.28 8.941e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.94 le-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 6.3 lSe-ll 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 1.000e-10 469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 1 18- 
142 


392 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosoma! protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 BL01013C9.97 L000e-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin / rom- 1 proteins. 


BL00930E 17.80 L000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.49 le-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-l 1 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 L250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1.000e-40 4-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-O9 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A2.51 4.321e-09 9-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A23.43 L000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.41 5e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-4O52- 
107 BL00227C25.4S 1.000e-40 
13 3-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
L000e-40 382-436 BL00227E 
24.15 1.750c-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.71 le-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-3 10 


419 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PFOOS56 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


421 


BLO0678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e-12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-I7 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


428 


BL00478 


LDM domain proteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521e- 
10 214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P2 1 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.S00e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 15T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL00115Y 11.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL0OI15H 
14.34 9.392e- 16 463-496 
BL00115A 15.44 7.414e-15 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL001I5G 
11.65 6.01 le-13 435-463 
BL001 15K 15.03 3.417e-10 617- 
659 BL00115O 16.76 5.805e-10 
863-913 BL00115P 11.54 7.538e- 
10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZTNC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTIN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B7.S1 2.800e-21 
69-88 PR00309C8.22 1.62Ie-19 
165-183 PR00309E 9.82 9.43Se- 
15 374-389 


442 


BL00600 


Aminotransferases class-IU pyridoxal- 


BL00600B 19.60 7.324e- 14 103- 
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129 BL00600G 12.43 2.1 25e- 12 
306-325 BL00600F8.77 8.105e- 
12 271-284 BL00600E 16.43 
3.167e-ll 228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1.93 3.1 60e- IS 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 1 1 .70 
9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL00154E 20.37 2.620e-15 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A24.15 3.100e-40 112- • 
160 BL01283D 11.70 6.000e-39 
253-286 BL01283B23.17 6.538e- 
38 170-212 BL01283C 13.05 
7.750e- 19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-ll 3-26 


453 


PR00162 


RIESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17215- 
228 PR00162A 9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 
14 227-240 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1149- 
1192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13. 17 9.000e-12 
214-232 


460 


PR00413 


HALOACID 

DEHALOGENASE/EPOXEDE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
INHIBITOR FAMILY SIGNATURE 


PR00759B 1 1.26 8.385e-09 74-85 


466 


BL00019 


Actin in-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 

330 


467 


BL00019 


Actiain-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


469 


PR00153 


C YCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 

SIGNATURE 


PR00153D 1 1.99 3.250e-15 510- 
523 PR00153C 11.01 4.682e-14 
495-511 PR00153E9.10 8.548e- 
14 523-539 PR00153B 1 1 .57 
1.72Qe-l 3 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipepUdase proteins. 


BL00491C 12.15 3.9 12e-09 557- 
572 | 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD002S9 9.97 1.000e-14 1482- | 
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PRESYNA. 


1496 PD00289 9.97 8.650e-l 1 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1.000e-40 279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428 BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e- 14 10-22 


475 


BL01144 


Ribosomal protein L31e proteins. 


BL01144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D 9.64 
6.57 le- 12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0 kw ZK632. 12 YDR3 1 3C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 
308 PR00868A 16.33 3.1 86e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR00868I 10.87 
7.938e-l 1 462-476 PR00868E 
13.19 1.608e- 10 340-366 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 I.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKTN-1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGEN A SE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 
PR00370A 3.35 2.038e-18 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL0021 1 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.7S6e-12 509-552 
BL00027 26.43 9.143e-12 319-362 
BL00027 26.43 2.600e-l 1 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.61 5e- 12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 
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1913 BL00383D 11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL003S3C 
10.10 2.000e- 13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B7.61 L692e-ll 
1755-1764 


501 


PRO0O19 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 L667e-09 
91-105 PR00019Bll.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40 367- 
414 BL00226B 23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6.143e- 12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407F 7.61 6.739e-09 916- 
930 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.1 55e-ll 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Trp- Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.61Se-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-I3 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.471e-12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00505A 14.15 7.12Se-09 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING >OX 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e- 17 131- 
150 PR00254A 11.23 4.706e- 14 
61-78 PR00254C 11.36 4.000e- 12 
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113-126 PR00254B 12.97 1.486e- 
1195-110 


531 


BL0074] 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.S70e- 16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 11 1-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR INTERLEUKJN- 1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERM1NAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E 8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e- 10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e- 10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e- 11 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 11.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymetfaylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40 212-253 BL01226H 17.74 
1.000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.8l8e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e- 10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM0 1930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BLO0383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.S2 3.912e-10 
107-121 PR00403B 12.19 2.06Se- | 
09 76-91 ! 


558 


PR00380 


K1NESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 J 
PRO038OD 9.93 3.000e-24 275- | 
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297 PR0O38OC 13.18 5.1 54e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD0I795 


PROTEIN A MINOPEPTJ DA SE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.56 2.333e-I2 159- 
172 PD01795A 10.27 1.000e-09 
135-144 


562 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.562.333e-12 110- 
123 PD01795A 10.27 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1. 39 le-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301B 5.49 4.1 15e-09 284- 
295 


569 


PF00850 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 PF00850F 15.70 1.1 18e-ll 
794-827 PF00850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 4.960e-10 137-151 


571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-l 1 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pl5. 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 
7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17.40 4.500e-12 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 11.35 2.034e-ll 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF0O628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


587 


BL00027 . 


'Homeobox* domain proteins. 


BL00027 26.43 6.063e-10 85-128 


588 


PR00326 


GTP1/OBG G TP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A S.75 7.525c-l6227- 
248 PR00326C 9.79 6.760e-15 
276-292 PR00326D 19.09 6.657e- 
13 293-312 PRO0326B 16.74 
9.229e-13 248-267 


589 


BL00422 


Gran ins proteins. 


BL00422A 28.34 7.429e-09 2349- 
2378 


590 


BL0O4I5 


Synapsins proteins. 


BL00415N 4.29 9.794e~10 295- 
339 


591 


BL00128 


Alpha-Iactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e- 11 110- 
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132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-09 3 1-46 


597 


DM00547 


1 kw CHROMO BROMODOMAfN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19 207- 
229 DM00547E 13.94 6.200e- 18 
319-342 DMO0547B 11. 2S 

I. 000e-17 179-193 DM00547D 

II. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.8 18e-ll 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 11.90 6.400e-09 390- 
430 


602 


BL00936 


Ribosornal protein L35 proteins. 


BL00936B 27.27 8.615e-09 1 1 8- 
157 


603 


BL00936 


Ribosornal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


606 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD -40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853 e- 10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.6S0e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G 20.12 8.800e-31 
431-471 BL00750F 18.40 5.125e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21 .44 1 .000e-27 489-524 
BL00750C25.65 5.345e-I7 149- 
181 BL00750D 16.16 6.31 8e-14 
203-222 


613 


BL00766 


Tetrahydrofolate 

dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 1.000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.29Se-l 0 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


618 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizmg proteins. 


BL00325B 21 .66 5.S 2 7e- ! 6 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 1L93 5.500e-19 21 3- 
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family 2 proteins. 


23 1 BL00972D 22.55 2.742e-16 
501-526 BL00972B9.45 l.OOOe- 
1 1 297-307 BL00972C 16.48 
3.160e-ll 370-385 BL00972E 
20.72 7.5 17e- 10 526-548 


625 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD0I066 19.43 6.333e-39 6-45 


628 


BL00039 


DEAD- box subfamily ATP-dependent 
helicases proteins. 


BL00039D 21.67 7.750e-31 478- 
524 BL00039A 18.44 2.000e-25 
198-237 BL00039C 15.63 1.844e- 
15 327-351 BL00039B 19.19 
5.636e- 14 242-268 


630 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD0O306A 10.26 7.000e-12 232- 
246 


631 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e-12 290- 
304 


633 


BL00785 


5-nucleotidase proteins. 


BL00785C 9.45 3.625e-16 108- 
122 BL00785E 15.85 4.000e-16 
279-295 BL00785A 9.73 6.500e- 
14 29-40 BL00785B 10.65 
5.500e-I3 72-86 BL00785D 9.89 
4.000e-12 135-145 


636 


PR00832 


PAXILLIN SIGNATURE 


PR00832E 14.43 9.901e-14 85- 
108 


637 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 6.362e-13 221- 
240 


638 


PF00635 


MSP (Major sperm protein) domain 
proteins. 


PF00635B 15.84 4.900e-ll 463- 
502 


639 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 l,900e-18 85-99 
PR00860C 9.61 1.474e- 14 99-109 
PR00860A 5.46 1.720e- 14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 4.462e-15 271-284 
PD00066 13.92 4.462e- 15 299-312 
PD00066 13.92 2.800e-14 327-340 
PD00066 13.92 2.800e-14 383-396 
PD00066 13.92 2.800e-14 41 1-424 
PD00066 13.92 7.000e-14 355-368 
PD00066 13.92 8.800e-14 439-452 
PD00066 13.92 8.800e-14 495-508 
PD00066 13.92 1.500e-13 551-564 
PD00066 13.92 7.000e-13 467-480 
PD00066 13.92 7.000e-13 523-536 
PD00066 13.92 9.500e-13 215-228 
PD00066 13.92 9.500e-13 243-256 
PD00066 13.92 9.500e-13 579-592 
PD00066 13.92 8.615e-10 607-620 
PD00066 13.92 1.600e-09 187-200 


642 


BL00961 


Ribosomal protein S28e proteins. 


BL00961B 1 1.24 7.429e-37 67- 
100 BL00961A9.90 4.079e-26 

42-66 


643 


BL00585 


Ribosomal protein S5 proteins. 


BL00585A 28.43 1.391e-40 103- 
155 BL00585B 18.78 3.250e-30 
193-230 


647 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 9.400e-10 181-192 


648 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00S76C 6.15 9.229e-09 112- 

126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 5.941 e-27 29-68 


653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1 .000e-40 2-41 
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BL00047B 6.5 1 1 .429e-40 41-74 
BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 3.4S3e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.94 le-3 8 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 8.200e-16 492-505 
PD00066 13.92 9.308e-l 5.380-393 
PD00066 13.92 6.000e-13 352-365 
PD00066 13.92 7.000e-13 240-253 
PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-13 408-421 
PD00066 13.92 2.174e-ll 464-477 
PD00066 13.92 1 .000e- 10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e- 13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL0O795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 

6. 11 1 e- 11 1 97-242 BL00795C 
17.06 6.444e~ll 194-239 
BL00795C 17.06 8.000e- 11 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.0Sle-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-4O 149-204 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 1 9.54 9.41 le-1 1331- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
f am i ly) pr ot em s . 


BL00601 A 20.29 5.500e-23 7-46 
BL00601B 20.92 3.63 le- 13 69-98 


665 


BL00082 


Extra diol ring- cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.61 5e-12 49-72 


666 


DM01537 


kw SKI2W SK12 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 
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881 DM01537B21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e-18 698-71 S DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 
HELICASE. 


DM01537B 21.63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 
1655-1702 DM01537A 15.14 
8.650e- 18 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84>9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.57 le- 12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.3S5e-09 206- 
221 


678 


BL00225 


Crystailins beta and gamma 'Greek key* 
motif proteins. 


BL00225B 18.06 7.51 7e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-l9 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 
13.82 5.829e- 12 2043-2064 
BL00225A 13,82 3.1276-09 1759- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e- 10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL00243I 31.77 1.1 43 e- 11 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E8.14 3.769e-27 
348-371 PR00852D 11.38 8. 875e- 
27 309-331 PR00852B 1 1.08 
2.800e-25 249-269 PR00852I 
17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 
23 284-303 


682 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 7.500e-20 40-58 
BL00972D 22.55 3.903e-16 300- 
325 BL00972B9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
1 1 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 
138 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 K000e-40 S-54 
BL00388B 31.38 3.864e-33 66- 
108 BL003SSD 20.71 1.000e-21 
153-1S4 BL003SSC 3 8.79 S.147e- 
T6 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-t5 347- 
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TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D26.81 8.235e-23 
814-858 BL01013C 9.97 6.21 le- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-l 1 2147- 
2161 PD00289 9.97 2.552e-09 23- 
37 


698 


PR0O161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.5 1 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
11 48-70 PR00749C 7.26 3.060e- 
11 72-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR00704I 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 
13.38 8. 138e-21 367-385 
PR00704A 14.68 2.125e-19 27-5 i 
PR00704C 11.88 L257e-17 96- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
4 1 6 BL00226B 23 .86 3 .250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8.200e-14 103-118 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.440e-10 2-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.200e-10 2-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e- 15 284-314 BL00514D 
15.35 4.789e-10 201-214 


711 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 15S- 
202 BL00400D 23.26 2.080e- 14 
222-259 BL00400A 21.59 L600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 1 6 Kd 


BL01 1 54B 24.55 5.500e-36 40-76 
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subunits proteins. 


BL01154A 18.70 3.000e-22 19-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BFND1NG NU. 


PD01066 19.43 9.786e-32 10-49 


111 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
316 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F9.55 
2.5O0e-ll 352-363 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 1.000e-40 129- 
174 DM01354O8.73 6.605e-15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCrUM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B8.91 1 .000e-40 86-127 
BL01024C 7.80 L000e-40 146- 
185 BL01024D 13.22 1.000e-40 
1 85-222 BL0 1 024E 1 1 .96 1 .000e- 
40 222-266 BL01024F9.42 

I . 000e-40 266-3 1 7 BL0 1 024G 

II. 09 1.000e-40 317-349 
BL01024H 13.88 1.000e-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 1 1.90 7.l30e-10 24-5 1 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 
SIGNATURE 


PR00700D 12.47 2.200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 1 6.74 7.366e-09 68-83 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(IDT) SIGNATURE 


PR00871G 14.48 8.000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BLO0518 12.23 2.286e-10 33-42 


749 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL00215A 15.82 8.85 1 e-11 
123-148 BL00215B 10.44 9.526e- 
1169-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- 
389 BL50002B 1 5.18 2.200e-10 
408-422 


752 


BL00353 


HMG1/2 proteins. 


BL00353B 1 1.47 3.089e-12 390- 
440 


753 


PF00622 


Domain in SPIa and the RYanodine 
Receptor. 


PF00622B 21.00 4.214e-14 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 S.941e-I0 66-78 


755 


PR00926 


MITOCHONDRJAJ.. CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PK00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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4.971e-15 344-363 PR00926B 
16.07 9.526e-13 210-225 
PR00926A 10.41 1.514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BL01 187A 9.98 2.125e-12 324- 
336 BL01187A9.98 4.789e-ll 
377-389 BL01187B 12.04 3.057e- 
10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
.proteins. 


PF00651 15.00 4.429e-10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00O55A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 
SIGNATURE 0 


PR00448D 12.42 3.455e-27 162- 
186 PR00448A 10.74 1.273e-22 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-Il 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2. 154e- 18 26-46 
PR00625B 13.48 9.000e- 16 57-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 1 12- 
149 BL00762B 16.14 3.793e-12 
64-78 BL00762A 23.43 6.625e- 12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A 4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTE1N BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.720e-10 262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-111 PR00320B 12.19 
5.500e-09 262-277 PR00320A 
16.74 6.268e-09 55-70 


771 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 8.714e-12 87- 
101 PR00019A 11.19 L000e-10 

90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 

159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02S07C 8.91 6.308e-10 155- 

204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.8l8e-18 518-532 DM00547C 
17.30 3.53 Ie-17 546-568 
DM00547A 12.38 1.273e-l 1 497- 
509 DM00547D 1 1 .60 9.200e-l 1 
622-636 


776 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


777 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 

SIGNATURE 


PR00779F 14.51 5.147e-09 742- 

765 


77S 


PR0D779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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779 


BUM 282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


PR002O5 


CADHERIN SIGNATURE 


PR00205B 11.39 3.118e-U 654- 
672 PR00205B 1 1.39 8.5SSe-l 1 
230-248 PR00205B I1.39S.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.167e-19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B 17.69 1.885e- 
16 140-174 BL00625B 17.69 
2.770e-l 6 245-279 BL00625A 
16.21 9.1 15e-16 251-280 
BL00625A 16.21 6.507e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C7.63 6.738e-09 203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


789 


PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.41 8e-09 963- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL0003OB 7.03 5.500e-\ 1 199- 
209 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 
437 BL00415N 4.29 2.1 17e-09 
103-147 BL00415N4.29 3.628e- 
09 97-141 BL00415N4.29 
5.664e-09 387-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF0073 1 C 23. 1 6 7.333e-35 337- 
380 PF00731B 19.47 7.429e-28 
299-336 PF00731A 19.32 6.333e- 
24 268-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e~09 297- 
337 


805 


BL0067S 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 378-389 
BL00678 9.67 5. 800e-10 418-429 
BL00678 9.67 8.800e-l 0295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD01719A 12.89 7.571e-14 290- 
318 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 9.100e-09 451- 
466 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19-43 2.047e-31 16-55 


815 


PD0I066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2:047e-3I 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.354e-36 125- 
154 PR00193E 19.47 3.9l9e-18 
179-208 


818 


PR00830 


ENDOPEPTTDASE LA (LON) SHRINE 


PR00830A 8.41 9.571 e-11 115- 
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PROTEASE (SI 6) SIGNATURE 


135 


819 


BL00126 


3'5-cyclic nucleotide phosphodiesterases 

proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 
14 584-623 BL00126B 15.20 
l.OOOe- 12 502-514 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ll' 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in N1K1 -like kinases, 
mouse citron and yeast ROM. 


PF00780I 14.69 4.825e-09 231- 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5.235e-ll 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E11.33 9.000e- 
30 235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 SOS- 
SIS 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


831 


BL001O7 


Protein kinases A TP-binding region 
proteins. 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 


832 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.787e-ll 32-57 


833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 

domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2.216e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


837 


PR0O02O 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 l.OOOe- 17 34-53 
PR00020B 15.52 6S-S5 
PR00020D 12.70 2.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E8.64 6.586e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e- 13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00S50C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e- 12 44-60 
PF00023B 14.20 7.923e-ll 73-83 
PF00023B 142 0 9.000e-10 139- 

149 PF00023B 14.20 5.500e-09 
40-50 


842 


BL01194 


Ivibosornal protein L15e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01 194C 12.35 9250e-40 103- 
138 BL01 194A 18.70 7.632e-38 
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2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium neurotransmitter symporter 
family proteins. 


BL00610A 17.73 1.000e-40 40-90 
BL00610B 23.65 I.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
206-258 BL00610E 20.34 I.OOOe- 
40 355-398 BL00610F 29.02 
1.000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
BL00610G 12.89 8. 588e-l 3 514- 
537 


845 


BL00143 


Insulinase family, zinc-binding region 
proteins. 


BL00143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e-13 
245-258 BL00143B 14.41 9.053e- 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D14.04 6.192e-39 
167-202 BL00824B 9.21 2.080e- 
21 96-116 BL00824E 12.49 
3.333e-19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 11.68 3.314e-25 
249-274 BL01272A 6.49 1.23 le- 
18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


858 


PR00450 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 11.76 8.125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 
112 PR0Q450E 12.14 L5Sie-19 
114-133 PR00450G 15.33 5.500e- 
19 166-187 PR00450F 12.30 
4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macrogiobulin family thiolester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1 .62 le-20 408- 
429 BL01078A 10.16 2.000e-i3 
366-379 BL01078D5.99 3.455e- 
11 566-576 BL01078C 10.52 
3.793e-ll 501-513 


868 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-133 BL01177D 17.50 
1.900e- 15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 41 5- 
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442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e- 15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phospholipase X-box domain proteins 
prof. 


BL50007A 19.61 1 .000e-40 322- 
368 BL50007D 19.54 1.000e-40 
589-63 1 BL50007B 20.90 6.700e- 
36 383-421 BL50007E 25.63 
9.053e-33 748-785 BL50007C 
8.97 5.200e- 19 452-469 


872 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.250e-17 90- 
115 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 4.250e-09 370- 
386 


877 


BL0O741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 5.500e- 13 1343- 
1366 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.525e-09 52-85 


881 


PD028O7 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4.702e-09 358- 
407 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF0OO23 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E 12.62 2.125e- 
23 360-380 PR00372C 7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19 329- 
348 


887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.3 16e-13 
21-33 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
123 


892 


BL01022 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6.016e-14 72- 
118 BL01022E 23.51 1.173e-l2 
472-508 BL01022A 11.58 9.135e- 
12 42-61 BL01022D9.42 3.455e- 
11 199-212 


893 


PD02407 


3 -BISPHOSPHOGL YCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3 -BISPHOSPHOGL YCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LDCE GPCR 

SUPERFAMTLY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PRO0237D 
S.94 4.150e-ll 194-216 
PR00237A 1 1.48 4.375e-ll 83- 
103 


S96 


BL00129 


Giycosyl hydrolases family 3 1 proteins. 


BL00129D 1 6.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
3S4-430 BL00129E 22.60 4.857e- 
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23 698-734 BL00129C 15.12 
1.750e-22 596-624 BL00129B 
19.19 5.S91e-l8 495-522 
BL00129F 26.19 7.545e-I5 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD01101B 21.53 LOOOe-40 274- 
327 PD01101D 24.45 1.000e-40 
457-512 PD01101A 18.25 6.268e- 
23 83-117 PD01101C 12.69 
1.237e-16 366-386 PD01101E 
6.73 7.750e-12 566-576 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUNJT 
SIGNATURE 


PR00600A 11.61 5.979e-0931-52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01I15 


G TP-binding nuclear protein ran proteins. 


BL0 1 11 5 A 1 0.22 1 .509e- 11 2 1 -65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e- 10 548-581 DM00215 
19.43 4.054e- 10 550-583 
DM00215 19.43 5.339e-10 552- 
585 DM00215 19.43 7.107e-10 
544-577 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 
332 


908 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1 125- 
1156 


909 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1118- 
1149 


910 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 S.560e-13 150- 
181 


912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD- finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR0O962B 11.98 9.1 22e- 
26 296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C 8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR00962I 11.68 9.786e-20 
692-712 PR00962E 8.81 2.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GLANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 365- 
389 PR00962G 15.71 4.0S6e-26 
523-54S PR00962A 1 3. 2 S 6.1 43 e- 
22 15-34 PR00962C S.00 4.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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13.32 2.636e-20 553-573 
PR009621 1 L68 9.786e-20 622- 
642 PR00962E 8.S1 2.915e-18 
445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 11.96 5.886e-14 90- 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 211- 
226 BL00478B 14.79 6.712e-10 
271-286 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM0003 IB 15.41 8.063e-09 79- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
331 BL00072E 24.12 8.200e-24 
368-411 BL00072C 25.30 7.873e- 
20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237D 1 1.23 9.571e~ 
13 290-307 


928 


BLO1033 


Globins profile. 


BL01033A 16.94 7.923e-l 8 25-47 
BL01033B 13.81 1.000e-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N 4.29 2.1 17e-09 
63-107 BL00415N4.29 3.628e-09 
57-101 BL00415N4.29 5.664e-09 
347-391 


933 


P0O2448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 1 1.33 9.000e- 
30 223-249 PD0244SF 14.22 
9.654e-25 267-291 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 4.696e- 10 67- 
111 


936 


BL0O019 


Actin in-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C 9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 1 1 .29 
1.000e-19 470-491 PR00762F 
15.12 1.429e-19 53S-55S 
PR00762B 12.12 1.818e-18 214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM011 HE 17.28 1 .568e-10 248- 
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TRANSFORMING 61K PDF1. 


297 DM01 11 IE 17.28 5.168e-10 
659-708 DM01111D 16.76 
5.263e-09 279-325 DM01U1M 
10.67 8.674e-09 91 1-935 


940 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107B 13.31 1.000e-I4 293- 
309 BL00107A 18.39 6.760e- 13 
229-260 


942 


BL01160 


Kinesin light chain repeat proteins. 


BL01 160B 19.54 9.832e-l 1 543- 
597 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35 8-47 


945 


BL0O989 


Clathrin adaptor complexes small chain 
proteins. 


BL00989B 26.51 1.000e-40 66- 
117 BL00989A 11.66 1.000e-13 
5-19 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09 450- 
469 


947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 4.857e-09713- 
724 


948 


PF00628 


PHD-finger. 


PF00628 15.84 8.412e-14 201-216 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-ll 26-49 
PR00926F 17.75 6.348e-09 134- 
157 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11.33 1.514e-17 86- 
105 PR00069C 16.03 8.816e-14 
155-173 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 
642 


961 


PR00328 


GTP-BINDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e-10 7-31 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e-10 1489- 
1499 


964 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATURE 


PR00515D 7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
proteins. 


BL00504C 18.68 2.227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REP helicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F 5.86 1.000e-10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nuclear hormones receptors DNA- 
binding region proteins. 


BL00031A 19.55 7.15Se-33 60-93 
BL0003 IB 22.25 5.5O0e-2S 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
c PD00066 13.92 8.200e- 16 336-349 
C PD00066 13.92 2.3S5c- 15 476-489 
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PD00066 1 3.92 9.308e- 15 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e- 14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 1 3.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate— tetrahydrofolate ligase proteins. 


BL00721B 13.21 L000e-40 346- 
401 BL00721D 13.90 L000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL00721I 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3. 172e-19 59-95 
BL00S69E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL00869I 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.2S2erl0 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 

sequence 



5 TABLE 4 



SEQ ID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


El-E2_ATPase 


EI-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


1.2e-S7 


278.6 


17 


'S 


Immunoglobulin domain 


7.6e-32 


43.2 


IS 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Aipha__L_fucos 


Alpha-L-fucosidase 


I.2e-217 


736.5 
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SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


L2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


34 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugar_tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


S_100 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol_P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ_SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ_SAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlp_like 


Haml family 


3.7e-49 


176.7 


68 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


L5e-112 


387.3 


71 


Peptidase_M4 1 


Peptidase family M41 


L2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K_tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


1.4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 


91 


mito_carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-S9 


309.4 


103 


dynamin 


Dynamin family 


L4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain ' 


4.2e-15 


63.6 


108 


metalthio 


Metal lothionein 


2c-25 


97.9 
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112 


HSP20 


Hsp20/alpha crystal! in family 


2.6e-20 


77.7 


115 


EFTS 


Elongation factor TS 


3.8e-63 


221.1 


116 


sugartr 


Sugar (and other) transporter 


4e-63 


223.1 


118 


catalase 


Catalase 


0 


1 158.9 


119 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


le-10 


24.4 


122 


metalthio 


Metallothionein 


2.8e-25 


97.4 


125 


adh short 


short chain dehydrogenase 


1.6e-45 


164.6 


126 


KRAB 


KRAB box 


7.9e-25 


95.9 


127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 


128 


mito can* 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


4.9e-53 


189.6 


132 


GYF 


GYF domain 


4.9e-28 


106.6 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


134 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protein kinase domain 


3.3e-86 


299.8 


136 


ank 


Ank repeat 


2.2e-29 


111. 1 


137 


IL8 


Small cytokines 
(intecrine/chemokine), inter 


3.1e-18 


65.2 


139 


pyridoxal_deC 


Pyridoxal-dependent decarboxylase 
conse 


0.00011 


19.0 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


142 


efhand 


EF hand 


5.7e-33 


123.0 


143 


Acyltransferase 


Acyltransferase 


2e-29 


111.2 


146 


cytochrome^ 


Cytochrome c 


1.7e-33 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.7e-09 


45.0 


149 


a!do_ket_red 


Aldo/keto reductase family 


7.4e-lS9 


640.8 


150 


homeobox 


Homeobox domain 


3.2e-08 


38.7 


151 


PseudoU synth 
1 


tRNA pseudouridine synthase 


4.7e-57 


203.0 


152 


abhydrolase 


alpha/beta hydrolase fold 


1.7e-31 


118.0 


153 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


l.le-09 


45.6 


156 


PHD 


PHD-fmger 


7.6e-15 


62.8 


157 


fo3 


Fibronectin type III domain 


0.015 


21.9 


158 


homeobox 


Homeobox domain 


2.7e-27 


104.1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


8e-117 


401.5 


166 


metalthio 


Metallothionein 


3.Ie-26 


100.6 


167 


LRR 


Leucine Rich Repeat 


0.00069 


26.3 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


170 


fibrinogen_C 


Fibrinogen beta and gamma chains, 

C-term 


5.3e-180 


611.4 


171 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


le-149 


510.8 


173 


homeobox 


Homeobox domain 


1.5e-29 


111.6 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9c-08 


40.5 


1S2 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


1S5 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.S 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


1S0.8 
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188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


Tropomyosin 


Tropomyosins 


3.Se-171 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 


ig 


Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 * 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EF hand 


0.0096 


22.6 


206 


ISK_Channel 


Slow voltage-gated potassium 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal_S13 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


L3e-62 


221.5 


213 


TBC * 


TBC domain 


2.5e-48 


174.0 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


Ribosomal_L24 


KOW motif 


8.2e-23 


89.2 


222 


&3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


cofilin_ADF 


CofiUn/tropomyosin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EF hand 


6.1e-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-110 


379.2 


234 


El DerP2 DerF 
2 


El family 


3.7e-90 


312.9 


235 


El DerP2 DerF 
2 


El family 


1.6e-48 


174.6 


237 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


238 


Opiods_neurope 
P 


Vertebrate endogenous opioids 
neurope 


L8e-159 


543.2 


239 


eIF-5a 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-I04 


358.8 


240 


Amino oxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band 7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


1.6e-SS 


307.5 


246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 


actin 


Actin 


2.3e-42 


140.3 


248 


ER_lumen_recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


1.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAP_GLY 


CAP-Gly domain 


1.4e-20 


81.8 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofUin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 


4.4e>27 


103.4 


267 


ABC tran 


ABC transporter 


9.5e-39 


142.2 


269 


Ribosomai__L14 


Ribosomal .protein L14p/L23e 


6.2C-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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273 


rrm 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


1.2e-147 


503.9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Anti_proliferat 


BTG1 family 


1.2e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox_oxidase 


Pyridoxamine 5 '-phosphate oxidase 


1.3e-76 


268.0 


297 


rrm 


RNA recognition motif. 


5.4e-45 


162.9 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubiejnethyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-11S.1 


301 


Cyt_reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e-58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


IP_trans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFIIS 


Transcription factor S-II (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


120.2 


343 


annexin 


Annexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


1.8e-90 


314.0 


347 


Ribosornal_L16 


Ribosomal protein L16 


4.6e-09 


34.9 


348 


lactamase B 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


351 


efhand 


EF hand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 


365 


tRNA-syntJ 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


628.2 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc linger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61. 


215.6 


3 SO 


Glyco transf 8 


Glycosyl transferase family S 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc fmger, C2H2 type 


4.3e-06 


33.7 


3S3 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 
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384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


G)ycos_transf_2 


Glycosyl transferases 


1.3e-15 


65.3 


390 


Na_Ca_Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


fh3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


fh3 


Fibronectin type HI domain 


3.4e-45 


163.6 


393 


fh3 


Fibronectin type III domain 


3.4e-45 


163.6 


394 


ldl_recept_b 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


RibosomalJL30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxysterol_BP 


Oxysterol-binding protein 


1.5e-94 


327.5 


397 


RDSJIOM1 


Peripherin/rom- 1 


2.9e-33 


123.9 


399 


lactam ase_B 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLP_protease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal_L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tKNA-synt_lc 


tRNA synthetases class I (E and Q) 


le-236 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


o.ooo n 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


1.8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e-18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


E1-E2 ATPase 


E1-E2 ATPase 


1.6e-U7 


391.0 


437 


RNA_pol A 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 


439 


lectin_c 


Lectin C-type domain 


4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 


arrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


aminotran_3 


Aminotransferases class-Ill 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTF_NFI 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-I17 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


horneobox 


Horneobox domain 


2.8e-08 


38.9 


459 


ig 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


467 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


468 


Sterol_desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pro_isomerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


PeptidasejVl24 


metallopeptidase family M24 


6e-08 


2S.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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472 


mybJDNA- 
binding 


Myb-like DNA-binding domain 


3.6e-06 


33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


0.012 


20.0 


474 


EFlG_domain 


Elongation factor 1 gamma, 
conserved doma 


6.3e-S8 


305.5 


475 


Ribosomal_L3 1 e 


Ribosomal protein L31e 


6.1e-66 


232.5 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


477 


SH3 


SH3 domain 


Lle-12 


55.6 


478 


MoaA NifB Pq 
qE 


moaA / nifB / pqqE family 


0.002 


-17.7 


479 


FYVE 


FYVE zinc finger 


9.3e-21 


78.6 


480 


DNA_pol_A 


DNA polymerase family A 


2.3e-46 


167.4 


482 


adh short 


short chain dehydrogenase 


1.2e-62 


221.6 


483 


ank 


Ank repeat 


1.3e-l7 


71.9 


484 


IMS 


impB/mucB/samB family 


2.2e-S3 


290.5 


486 


TER 


TIR domain 


3.2e-19 


67.8 


487 


FMO-like 


Flavin-binding monooxygenase-like 


0 


1425.5 


488 


I_LWEQ 


I/LWEQ domain 


9.5e-101 


341.0 


495 


homeobox 


Homeobox domain 


3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-166 


566.1 


499 


m3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRR 


Leucine Rich Repeat 


9.3e-31 


115.6 


502 


RGS 


Regulator of G protein signaling 
domain 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fe3 


Fibronectin type III domain 


1.3e-100 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 
transferase). 


le-13 


59.0 


507 


Ribosomal_L7A 

e 


Ribosomal protein L7Ae 


5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


509 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


510 


WD40 


WD domain, G-beta repeat 


2.1e-42 


154.3 


511 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.4 


512 


G-gamma 


GGL domain 


1.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


34.2 


515 


HTHAraC 


Bacterial regulatory helix-turn-helix 

protei 


3.9e-27 


103.6 


516 


zf-C2H2 


Zinc finger, C2H2 type 


1.7e-34 


128.0 


517 


SI 


SI RNA binding domain 


6.1e-58 


205.9 


518 


pkinase 


Eukaryotic protein kinase domain 


l.Se-75 


264.2 


525 


cadherin 


Cadherin domain 


2e-80 


280.6 


528 


zf-C2H2 


Zinc finger, C2H2 type 


4e-70 


246.4 


529 


neur chan 


Neurotransmitter-gated ion-channel 


5.8e-222 


750.8 


531 


RhoGEF 


RhoGEF domain 


3.5e-44 


160.2 


532 


myosin_head 


Myosin head (motor domain) 


0 


1494.5 


533 


LRR 


Leucine Rich Repeat 


8.3e-15 


62.6 


535 


Sec7 


Sec7 domain 


5.1e-92 


319.1 


536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


actin . 


Actin 


2.4e-100 


330.6 


542 


ank 


Ank repeat 


L9e-35 


131.2 


544 


zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


2.8e-10 


41.7 


546 


DSPc 


Dual specificity phosphatase, 

catalytic doma 


2.4e-40 


147.4 


547 


HMG_CoA_synt 


HydroxyTnethylglutaryl-coenzyme A 
synthas 


0 


1250.8 


549 


Iaminin_G 


Laminin G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-fmger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 
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GLGF). 






555 


WW 


WW domain 


1.3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-176 


599.7 


559 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


0.00085 


16.5 


563 


efhand 


EF hand 


7.9e-ll 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist_deacetyl 


Histone deacerylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Formin Homology 2 Domain 


1.3e-110 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


Ribosomal_L7A 
e 


Ribosomal protein L7Ae 


0.028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


1S7.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


588 


GTPl_OBG 


GTP1/OBG family 


l.le-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


lys 


C-type lysozyme/alpha-lactalbumin 
family 


1.6e-31 " 


116.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2 N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


ICRAB 


KRAB box 


L3e-29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5. 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60 TCP1 


TCP-l/cpn60 chaperonin family 


1.7e~237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/cyclohydro 


4.9e-173 


58S.3 


617 


rrm 


RNA recognition motif. 


4e-14 


60.4 


618 


rnn 


RNA recognition motif. 


4e-14 


60.4 


620 


cofi]in_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5_ nucleotidase 


5'-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


1.6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


l.Se-73 


257.8 


638 


MSP_domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metalthio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


RibosomaI__S28e 


Ribosomal protein S28e 


9.3e-4S 


172.1 


643 


KibosomaI_S5 


Ribosomal nrotein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repent 


l.5e-22 


S8.4 
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648 


Lipase J3DSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


4.le-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


* zf-C2H2 


Zinc finger, C2H2 type 


1.9e-S7 


303.9 


655 


ras 


Ras family 


6.4e-77 


269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


1.4e-119 


410.7 


664 


IRP 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPDC 


4-hydroxyphenylpyruvate 
dioxygenase C term 


1.4e-16 


68.5 


666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


crystall 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


L9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.te-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


I.4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tm__l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-15 


50.0 


688 


proteasome 


Proteasome A -type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 


136.1 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


Oxysterol_BP 


Oxysterol-binding protein 


3.9e-133 


455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fIbrinogen_C 


Fibrinogen beta and gamma chains, 
C-terrn 


7e-S0 


278.0 


71 1 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt_DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


LBP / BPI / CETP family 


8.6e-34 


125.7 


715 


RNA_poi_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


716 


KRAB 


KRAB box 


1.3e-42 


155.0 


717 


mito can* 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bind_lectin 


Vertebrate galactoside-binding lectin 


1.5e-25 


90.2 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


Glycos_transf_2 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2 A regulatory 

subunit PR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-!3 


46.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 






finger) 






749 


mito carr 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTPJODC 


Cell division protein 


7.5e-I53 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiFfamily 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


ldl_recept_a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 


HECT-domain (ubiquitin- 
transferase). 


4.2e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebraad factor type A domain 


1.9e-52 


187.7 


790 


rrm 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


32S.7 


796 


adh_short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR_synt 


SAICAR synthetase 


6e-125 


428.5 


805 


WD40 


WD domain, G~beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


117.2 


810 


vwa 


von Willebrand factor type A domain 


L9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-S3 


289.4 


815 


zf-C2H2 


Zinc linger, C2H2 type 


6e-74 


259.1 


817 


myosin_head 


Myosin head (motor domain) 


1.5e-176 


599.9 


818 


GSPII_E 


Bacterial type II secretion system 
protein 


0.012 


11.5 


819 


PDEase 


3 f 5'-cyclic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


321 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


S27 


rrm 


RNA recognition motif. 


1.5e-06 


35.2 
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SEQ U> 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


830 


RasGEF 


RasGEF domain 


2.2e-102 


353.5 


831 


CNH 


CNH domain 


3e-118 


406.2 


832 


mito can* 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Y__phosphatase 


Protein -tyrosine phosphatase 


1.6e-263 


888.8 


838 


ank 


Ank repeat 


2.4e-270 


911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal_L15e 


Ribosomal LI 5 


4.8e-131 


448.8 


843 


SNF 


S odium :neurotransmitter symporter 
family 


0 


1201.8 


845 


Peptidase Ml 6 


Insulinase (Peptidase family Ml 6) 


4.7e-67 


236.2 


848 


EF1BD 


EF-I guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 


Zinc finger, C2H2 type 


L5e-122 


420.5 


850 


zf-C2H2 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.1e-10 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.1e-263 


886.3 


858 


efhand 


EF hand 


2.4e-18 


74.4 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


862 


TFIIF_beta 


Transcription initiation factor HF, 
beta 


2.2e-134 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCF_biosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF- 1 ike domain 


4.1e-22 


86.9 


869 


EGF 


EGF- like domain 


l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.le-20 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


886 


biopterin_H 


Biopterin -dependent aromatic amino 
acid h 


0 


988.3 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


SSS 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


I.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 




Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


Sulfa tase 


Sulfatase 


3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


895 


7tm_l 


7 transmembrane receptor (rhodopsin 

family) 


4.5e-51 


164.4 


896 


Giyco_hydn>_3 1 


Glycosyl hydrolases family 31 


0 


1277.3 


897 


chromo 


'chromo' (CHRromatin Organization 
Modifier) 


3.9e-06 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


899 


v\va 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


\VD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


904 


Armadnio__seg 


ArmadiUo/beta-caten in-like repeats 


1 . 1 e-06 


35.6 


906 


FH2 


Form in Homology 2 Domain 


4.5e-112 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1 .4e-05 


29.3 


90S 


pkinase 


Eukaryotic protein kinase domain 


1 .2e-64 


22S.2 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


91 1 


pkinase 


Eukaryotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-fmger 


5.1 e-06 


33.4 


913 


PHD 


PHD-ftnger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3 e- 16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoAdh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


glob in 


Globin 


2.4e-52 


186.9 


929 


sugarjr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage_CLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosin_tail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat_adaptor_s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugar tr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt_le 


tRNA synthetases class I (C) 


0.00097 


15.6 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 


95] 


sugarjr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito_carr 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


mybJDNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


1.5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 


34.7 


967 


Ribosomal_L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_binding_2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0.00015 


19.8 


972 


G ly cos_transf_2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


RibosomaiJLlO 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family.) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


17S.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


97S 


FrHFS 


Formate— tetrahydrofolate ligase 


0 


1367.2 


j 982 


Rena)_dipcptase 


Renal dipcptidase 


1.3e-73 


25S.0 


984 


A deaminase 


Adenosine/AMP deaminase | 2.6e-05 


-48.6 
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TABLE 5 



SEQ ID NO: 
of full-length 

nucleotide 
sequence 


SEQ ID 
NO: of 
full-length 
peptide 
sequence 


SEQ ID NO: 
of con tig 

nucleotide 
sequence 


SEQ ID NO: 
of con tig 

peptide 
sequence 


Priority docket 
number_cor respond in 

g SEQ ID NO: in 
priority application 


SEQ ID NO: in 
U.S.S.N. 09/496,914 


1 


985 


1969 


2953 


787CIP21 


150 


2 


986 


1970 


2954 


787CIP2_2 


223 


3 


987 


1971 


2955 


787CIP2_3 


1884 


4 


988 


1972 


2956 


787CIP2_4 


2123 


5 


989 


1973 


2957 


787CIP25 


2313 


6 


990 


1974 


2958 


787CIP2_6 


3284 


7 


991 


1975 


2959 


787C1P2 7 


3324 


8 


992 


1976 


2960 


787CIP2_8 


6182 


9 


993 


1977 


2961 


787C1P2_9 


6210 


10 


994 


1978 


2962 


787CIP2_10 


6213 


11 


995 


1979 


2963 


787CIP2_1 1 


6257 


12 


996 


1980 


2964 


787CIP2_12 


6294 


13 


997 


1981 


2965 


787CIP2_13 


6294 


14 


998 


1982 


2966 


787CIP2_14 


6330 


15 


999 


1983 


2967 


787CIP2_15 


6364 


16 


1000 


1984 


2968 


787CIP2_16 


6455 


17 


1001 


1985 


2969 


787CIP2_17 


6486 


18 


1002 


1986 


2970 


787CIP2_18 


6503 


19 


1003 


1987 


2971 


787CIP2_19 


6528 


20 


1004 


1988 


2972 


787CIP2 20 


6572 


21 


1005 


1989 


2973 


787CIP2J21 


6578 


22 


1006 


1990 


2974 


787CIP2 22 


6593 


23 


1007 


1991 


2975 


787CIP2 23 


6603 


24 


1008 


1992 


2976 


787CIP2 24 


6603 


25 


1009 


1993 


2977 


787CIP2 25 


6679 


26 


1010 


1994 


2978 


787CIP2 26 


6744 


27 


1011 


1995 


2979 


787CIP2_27 


6762 


28 


1012 


1996 


2980 


787CIP2_28 


6770 


29 


1013 


1997 


2981 


787CIP2 29 


6770 


30 


1014 


1998 


2982 


787CIP2 30 


6787 


31 


1015 


1999 


2983 


787CIP2_31 


6858 


32 


1016 


2000 


2984 


787CIP2_32 


6866 


33 


1017 


2001 


2985 


787CIP2 33 


6938 


34 


1018 


2002 


2986 


787CIP2 34 


6938 


35 


1019 


2003 


2987 


787CIP235 


6977 


36 


1020 


2004 


2988 


787CIP2_36 


7001 


37 


1021 


2005 


2989 


787CIP2 37 


7002 


38 


1022 


2006 


2990 


787CIP2 38 


7004 


39 


1023 


2007 


2991 


787CIP2__39 


7005 


40 


1024 


2008 


2992 


787CIP2 40 


7006 


41 


1025 


2009 


2993 


787CIP2_41 


7008 


42 


1026 


2010 


2994 


787CIP2 42 


7014 


43 


1027 


2011 


2995 


787CIP2 43 


7021 


44 


1028 


2012 


2996 


7S7Clr2__44 


7022 


45 


1029 


2013 


2997 


787CIP2_46 


7057 


46 


1030 


2014 


2998 


787CIP2 47 


7058 


47 


1031 


2015 


2999 


787CIP2_49 


7088 


48 


1032 


2016 


3000 


787CIP2 50 


7089 


49 


1033 


2017 


3001 


787CIP2_51 


7182 


50 


1034 


2013 


3002 


7S7CIP2_52 


7489 


51 


1035 


2019 


3003 


7S7CJP2 53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2 55 


7587 



197 



Printed from Mimosa 03/01/13 09:52:42 Page: 198 



WO 01/57190 



PCT/US01/04098 



54 


1038 


2022 


3006 


787CIP256 


7591 


55 


1039 


2023 


3007 


787C1P2 57 


7600 


56 


1040 


2024 


3008 


787CIP2 58 


7604 


57 


1041 


2025 


3009 


787CIP2 59 
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787CTP2C 110 


5401 


877 


1861 


2845 


3829 


7S7CIP2CM 1 1 


5419 


878 


1862 


2846 


3830 


787CIP2C 112 


5420 


879 


1863 


2847 


3831 


787CIP2C_1 13 


5452 


880 


1864 


2848 


3832 


787CIP2C 114 


5467 


881 


1865 


2849 


3833 


787CIP2C 115 


5482 


882 


1866 


2850 


3834 


787CIP2C 116 


5483 


883 


1867 


2851 


3835 


787CIP2C 117 


5492 


884 


1S6S 


2852 


3836 


7S7CIP2C_118 


5499 


8S5 


1869 


2853 


3837 


7S7CIP2C 119 


5525 


886 


1870 


2854 


3838 


7S7CIP2C 120 


5538 


O 0-7 


1871 


2855 


3839 


787CIP2C 121 


5539 


888 


1872 


2856 


3840 


787CIP2C_122 


5558 


889 


1873 


2857 


3841 


787CIP2C 123 


5559 


890 


1S74 


2858 


3842 


787CIP2C 124 


55S6 


89 L 


I $75 


2859 


3843 


7S7CIP2CJ25 


5619 


892 


1876 


2860 


3844 


787CIP2CJ26 


5628 


893 


1S77 


2861 


3845 


787CIP2C_127 


5640 
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894 


1878 


2862 


3846 


787CIP2C 128 


5640 


895 


1879 


2863 


3847 


787C1P2C_129 


5827 


896 


1880 


2864 


3848 


787CIP2C_130 


6094 


897 


1881 


2865 


3849 


787CIP2C 131 


6195 


898 


1882 


2866 


3850 


787CIP2C 132 


6206 


899 


18S3 


2867 


3S5I 


787C1P2C_133 


6355 


900 


1884 


2868 


3852 


787C1P2C_134 


6362 


901 


1885 


2869 


3853 


787CIP2C_135 


6386 


902 


1886 


2870 


3 854 


787C1P2CJ36 


6431 


903 


1887 


2871 


3855 


787CIP2C_137 


6457 


904 


1888 


2872 


3S56 


787CIP2C_138 


6480 


905 


1889 


2873 


3857 


787CIP2C_139 


6497 


906 


1890 


2874 


3858 


787CIP2C_140 


6532 


907 


1891 


2875 


3859 


787CIP2C_141 


6598 


908 


1892 


2876 


3860 


787CIP2C_142 


6644 


909 


1893 


2877 


3861 


787CIP2CJ43 


6644 


910 


1894 


2878 


3862 


787CIP2C_144 


6645 


911 


1895 


2879 


3863 


787CIP2C_145 


6645 


912 


1896 


2880 


3864 


787CIP2C 146 


6761 


913 


1897 


2881 


3865 


787CIP2C_147 


6782 


914 


1898 


2882 


3866 


787CIP2C_148 


6981 


915 


1899 


2883 


3867 


787CIP2C_149 


6981 


916 


1900 


2884 


3868 


787CIP2C 150 


7000 


917 


1901 


2885 


3869 


787CIP2C 151 


7029 


918 


1902 


2886 


3S70 


787CIP2C_152 


7885 


919 


1903 


2887 


3871 


787CIP2CJ53 


8143 


920 


1904 


2888 


3872 


787CIP2C 154 


8143 


921 


1905 


2889 


3873 


787CIP2C 155 


8234 


922 


1906 


2890 


3874 


787CIP2CJ56 


8463 


923 


1907 


2891- 


3875 


787CIP2C_157 


8467 


924 


1908 


2892 


3876 


787CIP2CJ58 


8540 


925 


1909 


2893 


3877 


787CIP2C_159 


8600 


926 


1910 


2894 


3878 


787CIP2C_160 


9656 


927 


1911 


2895 


3879 


787CIP2C_161 


9669 


928 


1912 


2896 


3880 


787CIP2CJ62 


9695 


929 


1913 


2897 


3881 


787CIP2C_163 


9744 


930 


1914 


2898 


3882 


787CIP2C_I64 


9849 


931 


1915 


2899 


3883 


787CIP2D_1 


4180 


932 


1916 


2900 


3884 


787CIP2D_2 


4181 


933 


1917 


2901 


3885 


787CIP2D_3 


4314 


934 


1918 


2902 


3886 


787CIP2D_4 


4500 


935 


1919 


2903 


3S87 


787CIP2D_5 


5651 


936 


1920 


2904 


3888 


787CIP2DJS 


5691 


937 


1921 


2905 


3889 


787CIP2D_7 


5881 


938 


1922 


2906 


3890 


787CEP2D 8 


5882 


939 


1923 


2907 


3891 


787CIP2D_9 


6209 


940 


1924 


2908 


3892 


787CIP2D_10 


6719 


941 


1925 


2909 


3893 


787CIP2D_1 1 


8130 


942 


1926 


2910 


3894 


787CIP2D_12 


8863 


943 


1927 


2911 


3895 


787CIP2D_13 


8902 


944 


1928 


2912 


3896 


7S7CIP2D_14 


9162 


945 


1929 


2913 


3897 


787CIP2D_15 


9197 


946 


1930 


2914 


3S9S 


787CIP2D_16 


9215 


947 


1931 


2915 


3899 


787CIP2D 17 


9232 


948 


1932 


2916 


3900 


787CIP2D_18 


9262 


949 


1933 


2917 


3901 


7S7CIP2DJ9 


9369 


950 


1934 


2918 


3902 


787CIP2DJ20 


9371 


951 


1935 


2919 


3903 


787CIP2D_21 


9516 


952 


1936 


2920 


3904 


787CIP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 
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954 


1938 


2922 


3906 


787CTP2D_24 


9733 


955 


1939 


2923 


3907 


787CIP2D 25 


9769 


956 


1940 • 


2924 


3908 


787CIP2DJ26 


9804 


957 


1941 


2925 


3909 


787CIP2D 27 


9816 


958 


1942 


2926 


3910 


787CIP2D_28 


9844 


959 


1943 


2927 


3911 


7S7CIP2D 29 


9924 


960 


1944 


2928 


3912 


787CIP2D 30 


9936 


961 


1945 


2929 


3913 


787CIP2D_31 


10163 


962 


1946 


2930 


3914 


787CIP2D 32 


10165 


963 


1947 


2931 


3915 


787CIP2D_33 


10165 


964 


1948 


2932 


3916 


787CIP2D 34 


10244 


965 


1949 


2933 


3917 


787CIP2D 35 


10278 


966 


1950 


2934 


3918 


787CIP2E 1 


4251 


967 


1951 


2935 


3919 


787CIP2E 2 


5310 


968 


1952 


2936 


3920 


787CIP2E 3 


5697 


969 


1953 


2937 


3921 


787CIP2E_4 


5731 


970 


1954 


2938 


3922 


787CIP2E 5 


5733 


971 


1955 


2939 


3923 


787CIP2E_6 


5734 


972 


1956 


2940 


3924 


787CIP2E 7 


5740 


973 


1957 


2941 


3925 


787CIP2E 8 


7657 


974 


1958 


2942 


3926 


787CIP2E 9 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


1363 


976 


1960 


2944 


3928 


787CIP2FJ2 


4303 


977 


1961 


2945 


3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CIP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F_5 


5767 


980 


1964 


2948 


3932 


787CIP2F 6 


5767 


981 


1965 


2949 


3933 


787CIP2F 7 


5770 


982 


1966 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 


2951 


3935 


787CIP2F_9 


10026 


984 


1968 


2952 


3936 


787CIP2F 10 


10227 ■ 



TABLE 6 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first nmino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=«Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIa!anine, G=Glycir»e, H=Histidine, 
I=Isoleucine, K-JLysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine» 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 


2953 


A 


3 


324 


ISEHRJEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTTLLTLTMVQGEP*GP\KGIPG\FHTNSSYPH 
WGTVAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 
YRAFQVIQLSLPEDQKJLSITAATVGQSAVLSCAIQ 
GTLRPPIIWKRNNIILNNLDLEDINDFGDDG SL YIT 
KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 
IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKG1VTSICHKNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT*VSIPPSL 


2956 


A 


1 


493 


RTKTDWILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKIMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWllCFCVWMAAILLSIPQL 

VFYTVNDNARCIPIFPRYLGTSMKALIQMLErCIG 
FVVPFLIMGVCYFITARTLMK2VDPNIKIS 


2957 


A 


703 


302 


EETGVREKRRElOrlKEKiM WQN VtCCTLQTAVIL 
KLFQNKVLNILKNFFLS P L DTRKNK VFKK WAGG 
PGA VAHACNPSTLGGR G GR1TK SGDRDHPGQHG 
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SEO ID 

NO: 


Method 


Predicted 
beginning 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
locution 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 

N=Asparagine, P=Proline > Q^Glutamine, R^Arginine, S=Serine t 
T=»Threonlne, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLWFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCr^KJSTFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREUQHPSAKGNLCPPTN 
ETRKCTVQRKKCQKGERGKKGRERIOO^KPNKG 
ESKEAIPDSKSLESSKEIPEQREXvTKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQLL 
DFLTAVWLrFLIVLVLCGFTLVLLVRUCGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQIWVSMRPSIWIHVHLKPPC 
RLVELLPFSSALQGLSHLSLGTTLPA^*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEDDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQW1SLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPL1TTVTLLKMVAJRHHMKLLCSK 

AFSTQLQQKJFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIUQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVEPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPS SANTIFCSNNGS V 

HWNFKFQVGDLVWSKVGTYPWWPCIvrVSSDPQL 

EVHTKTNTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKIEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLnSTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEVVPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVI^QISrVGTIHDLLDICLiaiATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNIEEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLWIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PMTPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KY>JKjLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAAS1KDGVEAVWFGCDVGKHRNSKLGVLSD 

MNLYDHELWGVSLKNMNKAER\LTFGES\LMT 

HTMTFTAV/SQSRDDSGMVLFTICW\RVGEFQWG 

EDHGH\KGYLCMTD*VGSLEYVYEW/VWDRKH 

VP\EEVLAVLGAGNPFVLPA\VDPMGALAE 


2963 


A 


90 


543 | RfTYDSAGKITLKJAKNYLEQRA VG G A SPP.LAQS 
I VLTCSREPJ^ENSLTSLffiYLHNALEHDMRLRPNN 
[ DR^n<LTTIKETST*LSNSYLVFPLM*SLTYL^CMS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Asparfic Add, 
E=Glutamic Add, F=PhenyIa!anine, G=Clycine, H=Histidine t 
I^Isoleucine, K = Lysine, Lr=L<eucine, M=Metbiontne, 
N=Asparagine, P^Proline, Q=CIutamine, R=Arginine, S^Serine, 
T=Threonine ( V==Valtne,W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










FERCTARNKMFVNSPFTKVDNYCTASSXWKKFYL 
KCYFSLNTIKKEKKiVlT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTPCSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KJLNTEPKDVP/IACAS A* GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPS ATPG *PRRHLKEQNLS\VKVIFFQG A VTWF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYP AQTN VFPRPTQPF VNSRG S VRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQP1VFDLLLNNLGETFDLQLGRFN 

CP VNGTYVFIFHMLKL A VN V PL YVNLMKNEE VL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRiS 

AITTVSVAAVKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESLP- 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSXCQPETPKSWENN 

VESQKHSLTSQSQ1SPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IAC ASA* GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPS ATPG *PRRHLKEQNLS\VKVIFFQGA VTWF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHS QETANYHPDGHQ VSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILP VH V YPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYV^MKNEEVL 

VSAYANDGAPDHETASWHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPG VSFGLS V FNLMNA IMGSG1 
LGLA YVMANTG VFGFSFLLLTV A VLA SYS VHLL 
LSMCIQTAYLGP*TNYFMVLPA H* LTCLPLIEFLQ 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteinc, D=Aspartic Acid, 
E=CluLimtc Acid, F=Pheny (alanine, G-Glycine t H=Histidine, 
I=Iso leucine, K=Lysine, I^Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=GIutaraiae, R=Arginine* S=Serioe, 
T=Threonine, V=Valine, W=Tryptophan, V^Tyroslne, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLVVAGTIfIQ 

NIGAMSSYLL1IKTELPAAIAEFLTGDYSRYWYLD 

GQTLLniCVGTVFPLALLPKIGFLGYTSSLSFFFM 

MFFALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKES A Y ALPTMAFSFLCHTS ILPI Y CE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAQRGEVTCHRIKDKVESELLKG***IP* 

SHDW\^^VKLCILFAVLL\TVPLIHFPARKAVT 

MMFFSNTPFSWIRHFLITLALNniVLLAIYVPDIRN 

VFGWGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKSIYFK 

I 


2967 


A 


3 


3222 


SGIWRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVIEQFEDLL VRILLLA ACI SF VL A 

WFEEGEETITAFVEPFVILLIL1ANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSLL 

TGEYVSVDCHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAV1T 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELAT1CA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA. 

PEG VIDRCNYVRVGTTRVPLTGP VKEKIMA VIKE . 

WGTGRDTLRCLALATRDTPPKREEMVEDDSARF 

LEYETDLTFVGWGMLDPPRKEVTGSIQLCRDA 

GIRVXMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVEYLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMG SGTA VAKTASEMVLADDNFSTI V A A VEEGR 

AI YNNMKQF1RYLISSN VGE WC1FLTA ALGLPE A 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLASGWLFFRYMAIGGYVGAATVGAAA 

AVWLYAEDGPrT^WSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVWWLLGSJCLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKJSLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLDLQILSALDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIfflEPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGIXNGKISFFHNAVVRENLRQFVESJXPGN1>VEK 

VTNKN Y VRFL S G WQQENKPH VIXFDQTPI VPLL 

YKLTAFAYrCDYLSFGYVYVGLRGTEEMTRRYNT 

NTYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCystelnc, D^Aspartic Acid* 
E=Clutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=G!utanrine, R— Arginine, S=Serine, 
T=Threonine, V»Valine, W=Tryptophan, Y=Tyrosine, 
X^lln known, *=Stop codon, Impossible nucleotide deletion, 
\=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 
VVLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 
VYSNRQQEFADTLLPDSEAFQGKSAVSILERKNT 
AGRWYKTLEDPWIGSESDKFILLGYLDQLRKDP 
ALLSSEAVLPDLTDELAPVFLLRWFYSASDY1SD 
CWDSIFHNNWVREMMPLLSLIFSALFILFGTVIVQ 
AFSDSNDERES SPPEKEEAQEKTGKTEPSFTKENS 
SKIPKKGF VEVTELTD VTYTSNL VRLRPGHMN V 
VLDLSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 
DKHRE WLE YLLEF A Q DA APIPNQ YDKHFMERX) Y 
TGYVLALNGHKKYFCLFKPQKTVEEGGKP* GSC 
SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 
WMERLLEG SLQRF YIPS WPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIQIIWLFERPrTIMPKYLLGSVNKSVVPD/YGI 

P/YTSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

NGTLSASQKIQVTVDDPVTKPVVQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQhOm.HIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNN1TGRQDETHF 

TVHTSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 

QNISEELQRNISLQLMSNMNISNKIRNLSTTLQTI 

ATKXCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

FIKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 

SAWVIRNAPDLNNMYCGYTNRLYVQYYHCTYK 

QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

IVFIASSLGHMLLTCILWRLTKKHTVSQE\DGLSL 

AGAPRQPRMCSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIWILAAPACA 

PFHDR* WEPREIRPSP*ELGLRGEPTLS YPA SCRVI 

RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCEAGVYTIFAILEYTVVLTNMAFHMTAWWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFTHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

FTAKFFNANQWVADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWN\V>JAtDEGPKllI>IVKELEVAIR>IR 

TDLRFGLYYSLFEVWHPLFLEDESSSFHKRQFPVS 

KTLPELYELVKNYQPEVLWSDGDGGAPDQYWN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E«Glutamie Acid, F=PhenyIalanine,G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L^Leucine, M=Methionine ) 
N=Asparagine, P=Proline, Q=Glutnmine, R^Arginine, $=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon,/=possib!c nucleotide deletion, 
V=possiblc nucleotide insertion 










STGFLAWLYNESPVRGTWTNDRWGAGSICKHG 

GF YTCSDRYNPGHLLPHKWENCMTfDlCLS WG Y 

RREAGISDYLTEEELVKQLVETVSCGGNLLMNIG 

PTLDGTIS V VFEERLRQMG S WLKVNGEAI YETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAJFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCKWGWALALTNVI 


'2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRJRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPWKHVVKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTES SLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDTDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

K V HEMLKKG WD AEGSPFRGQRFDP AMFNI SPG A 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

MEYCDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGVNHIHKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYNNKSDIWSLGCELYELCTLKHPFQANSWKNL 

ILKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

E1KNSKHNTPRKKTNPSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYTIYRPGSNEGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPYFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLW1\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRD1KGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKKPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDG SLCQQQNEHRG ENLSRKEKKD VPKPI SN G 

LPPTPKVHMG ACFSKV FNG CPLKIHC A SS WJNPD 

TRDQYLIFGAEEGi YTLNLNELHETSM EQLFPilR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine C=Cysteine, D=Aspartie Add, 
E=G!utamic Acid, ^Phenylalanine* G-Clycine, H=Histidine, 
J— IsofeucJne, K=JLysinc, L=Leucine, M=Mctnionioe, 
N=Asparagine, P=Proline, Q»Glutamine, R=Arginine, S^Serine, 
T^Threonine, V^Valioe, W*=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSrVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRKNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKiEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKKPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLE YG QGHQG\G YFLG ANKSLLKS V 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPK.VHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDRILPRKFSVSAKJPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLI2CHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIK1VNLQGR 

LKSSRJKXSSELTFDFRIESIVCLQDSVLAFW1CHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


174 


1543 


YSLRKGITFKLAGAMVHnaCGELTQEEKELLEVI 

GKGTVQEAGTLLSSKN VR VN CLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKJITTTNLHPVKTVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRJESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQA1TGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKKICKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMML WRYPE PRG LTLVR 1TP VPFNTTEDPDI 
STA DLGDVLQDP CSLE Y WD ELQKVF VAFREFNL 
SESKVCELQLPDINL VNDQKrC. VS SDL WR1 VLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=JLcucine, M=Methionine t 
N=Asparagine, P=Proline, Q=Glutamine, R==Arginine, S^Serine, 
T=Threonine, V«Valine, \V=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/= possible nucleotide deletion, 
\=possible nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

VVKPFSEFGQMAVSSDVVEKXLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLfflCIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQIIICGRQIICSYL 

SQSIELKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLFIMRSHLPDPIIIHLEICRSLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKJIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEWTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKENIKDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQWFLTGFGYVYVDVV 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

M FITQLSL A VFDDLTHHKAS AELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHY AAGALFRAG WV VGSLDILGSPA 

SLVRSIGNG VADFFRLPYEGLTRGPG AF V SG V SR 

GTTSFVKHISKGTLTSITOLATSLARNMBRJ.SLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDXVHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDWLVRGSGQEHEGCLLLTSEVL 

FWSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPWAAEPPPSTVKTYHY 

LVDPIiFAQVFLSKFTMVKNKALRICGFP 


2979 


A 


255 


2673 


A WLFP AS VLCPRCLTG S A VGS AE WKSLV VLFPFS 

SRPTLGHLDSKPSSKSNM1RGRKSATSADEQPHIG 

NYRLLKTIGKGNFAKVKLARHILTGKEVAVKUD 

KTQLNSSSLQKLFREVRIMKVLNHPN1VKLFEVTE 

TEKTLYLVMEYASGGEVFDYLVAHGRMICEKEA 

RA KFRQI VSA VQYCHQKFI VHRDLKAENLLLDA 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

m^KELRERVLRGKYRIPFYMSTDCENLLKKPLIL 
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SEQ ID 

NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystelne, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K= Lysine, L=Lcucine, M-Metbionine, 
N=Asparagine, P«ProIine, Q^GIutaniine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










NPSKRG TLEQIMKX)RWMNVG HEXDDELKP YGEP 

LPVDYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

E VMATYLLLG YK S S ELEGDTITLKPRPS ADLTN S 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSKNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLLVE 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDRV VETLRPHVV\NSGGNDKEKJEEFREA KPR 

SLRFTWSMKTTS SMEPNEMMREIRJC VLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNTDQDINNLKEKWESVE 

TKLNER\KTAKJLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLG AKH S V YDTTNRTGRSLKEKTSL ADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEAV 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKXSRVMDFFRRIDK 

DQDGKJTRQEF IDGILS SKFPTSRLEMSA VADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRJRSRPSSRG ASPNRSTSVS SQA AQ AA SPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQG SKLRLPG YLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAG SRPSTAKP S Kl P TPQRKSPA SKLDKS SKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDTNNLKEKWESVE 

TKLNER\KT\KLEEAJLNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQnELDKTGTHLKYFSQKQDVVUKKLLlSV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylafantne, G=Gtyctne, H=>Histidine, 
I=Isoleucine t K=Lysine, L*=Leucinc, M=Methionine, 
N=Aspflragine, P=ProIine, Q=Glutamioe, R=Argjnine, S=Serine, 
T=Threonine, V=Vaiine, \V=Tryptophan, Y«=Tyrosine, 
X-Unknotvn, *=*Stop codon, A=possibIe nucleotide deletion, 
Y=possibIe nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKDCTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEAX 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARJFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRJDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRKYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKJPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQXAWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLAC V SQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRVVARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCnTACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 
LQELNANLSNLTSAFEKATAEKJKCQQEADATN 
RVILLANRLVGGLASENIRWAESVENFRSQGVTL 
CGDVLLTSAFV S YV G YFTKKYRNELMEKF WIPYT 
HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 
SDRMSTENAX1LGNTERWPLIVDAQLQG1KWJKN 
KYRSELK/UKJLGQKSYLDV1EQATSEGDTLLIENI 
GET VDP A LDPLL GRNTIKKGKYTKIGDKE VG VPP 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, l>=Aspartic Acid, 
E=Clutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M^Metbionine, 
N=Asparagine, P^ProIine, Q^GIutamine, R^Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X m TJnknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










QWPDPTHQVLQPTLQARDAGSVHXLINFLVTRD 

GLEDQLLAAVVAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLL ARLS AA SGNFLGDTAL VENLETT 

KHTASEIEEKVVEAKITEVKINEARENYRPAAER 

ASLLYHLNDLNKTNTPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQR VINLTDE ITYS VYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GWSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKJR.WKJO.VESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKJC 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVILQN1HLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEY1DENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELE A WTTDF AJLPTTV WL AGFFNPQS 

FLTAIMQSMARKNEWLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVIFIKA1PVARMETKNIYECPVYKT 

RIRG PTY V WTFNLKTKEKAAK WIL AA V ALLLQ V 


2984 


A 


2 


1464 


FVLFPGIAMETPGA S AS SLLLPAASRPPRKRE AGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGWGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEV AKERSRA RH A WL YQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQA A A LN A QHKQ GKVGPDGKELIPQESPRV 

G GFGF V ATP SP A PG VN ESPMMT WGE VENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AA AKNRAKKQEALRRVTENLASLTPKGL SPAMS 

PALQRLVSRTA SK YTDRALRAS YTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 
MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGG S YGQDQSSMSG SGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGSVGGAAGYKRSSGGYEPRGRGGGRGGR 

GGMGGSDRGG FNKFG GPRDQGSRHDSEQDNS D 

N^TIFVQGLGENVTOSVADYFKQIGIIKTNKKTG 

QPMINL YTDRETG KLKGE ATVSFDDPPSAKA AID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine C=Cysteine, D=Aspartic Acid, 
£=GIutamfc Acid, F=PhenylaIanine, G=Glycine, H=Histidine> 
l=Iso!eucine, K^Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaJine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *«=5top codon, /-^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










WFDGKEFSGNPHCV SFATRRADFNRGGGNGRGG 
RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 
GGQQRAGD WKCPNPTCENMNFS WRNECNQCK 
APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 
RGGYRGRGGDRGGFRGGRG GGDRGGFGPGKM 
DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGSVGGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

>WTIFVQGLGENVTIESVADYFKQIGUKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKV SF ATRRADFNRG GGNGRG G 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGD WKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVG GLSA APEEVEGML 
WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 
GPDGXPHAIAPTLSWAIPRQQCSPQPGRLNALPPD 
RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 
CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLP1LAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPS AI YRRLHQEHFPARLQC V VDYGGS SSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPUVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTEKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARS Q VTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQFUREQMAIALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYS AGN A SQLEQLSRARRSGG 

ELYIDYEEEEMETVEQSTQRIKEFRQL\TADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIVVYrlRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKE1ELQQQ"IIESLKEK1YRLEVQLR 

ETTHDREMTKLKQEL QA A GS RKK VDKA TMA QP 
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SEQXD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G^Giycine, H=Histidme, 
I— Isoleucine, K=Lysine, L=Lcucine, M-Methionine, 
N— Asparagine, P=Proline, Q=Glutamine, R«Argiaine, S==Serine, 
T=Threonine t V^Valine, \V=Tryptophan, Y=Tyrosine, 
X^Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LVFSKWEAVVQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVGPELPMNWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKEC ASRG VNTE A V SQ VEAA VMA VPRTADQDT 

STDLEQVHQFTOTETATLIESCTOTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVIEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSACNLLKMTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RIVEELFGCGDVNAKASQAGQTALMLAVSHGR1 

DMVKGLLACGADVN1QDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 
AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 
RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 
ILEETRGPPASANPDKDHSTQPGTMGRJCKIQISIU 
LDQRNRQ VTFTKRKFG LMKKA YELS VLCDCEIA 
LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 
TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 
. RLAGEGGDPAJLPRPRLYPAAPAMPSPDVVYGAL 
PPPGVCDPSGLGEALPAQSRPSPFRPAAPKAGPPG 
LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 
GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 
PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPP\ 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFSEKTHTVTAPLRGGGLE VGG WTQS SAG 
GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 
CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 
RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLKNTLRNLNLHTVCEEARCPNIGECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYWLTSVDRJDDMP 

DGGAEHIAKTVSYLKERNPKILVECLTPDFRGDL 

KAIEKVALSGLDVYAHNVETVPELQSKVRDPRA 

NFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

Q VYATMfCALREAD VDCLTLG QYMQPTRRHLKV 

EEY1TPEKFKYWEKVGNELGFHYTASGP\LVRSS 

YKAGEFFLfCNLVAKRKTKOL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidme, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Giutaraine, R=Argi nine, S=Serine, 
T=Threoninc, V^Voline, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A 3 possible nucleotide deletion, 
V=possible nucleotide insertion 










GVIPAEErWAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKXGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCG VKANFQTIGLSAAA RFNQCNTTRGNE VIS V 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDED 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHIUDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGR1DHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFN SG VRPDVNESESGSPDYHQQ AGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKXMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TSVHYTIQSLKDTKTTVDAMKLGVKEMKKAYKQ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEG VPTDTKNKDG VLVDEFGLPQIP A S 


2994 


A 


1710 


161 


RRCELTPFIIKTLILPKS WG AFPED V VMQH V SS SQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQ1AQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEVINDEVKVVARKHGQPGTPVAIATV 

QLPPRTS AAFPAQQQPLQ VLSD GST VQLPRL S SL 

GFEDSMC 


2995 


A 


3 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNTNAP 

APATTSSWEVVRNPUASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLKHKDDSVMKATQQARK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHV AATVQALPQD SGTAA WKG\R V 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAVV 

EPMLWNPSGTPKRYSLELGKAIKQfCLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRJSGKSTFHSEMEGEDTRDDSLYSI 

LEELWQDAEQIKRCQEKITKKLT.SRTTFLNKKILN 

TEWDYEYKDFGKFVHPSPNLILSQKRPMKRDSFG 

KSFKHNLDLHIHNKSN AAKNLDKTIGHG Q VFTQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKPPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Afamne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K- Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Serlne, 
T=Threonine, V*Valine f W-Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /=possibIe nucleotide deletion, 
V=possiblc nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYIX 

CTKM/CGKGLHPRNSELIMKEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQR1HTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRJHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQTIHTGEKPYVCADCGRAFIQK 

SEL1THQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RJHTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRN1HT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQW 

FHNHfSN WSLEDTG ALLSSG QKD YVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YrYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIGATTFGYF\SDRLGRRVVLWATSSS 

MFLFGIAAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRT^^M^a.YQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQK\rVDIMAKWNRASSCKLS 

ELLS LDLQGP V SN SPTE VQKHNLS YLF YN WSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGWEIPAYTFVC1AMDKVGRRTVLAYSLFC\S 

ALACGWMVIPQKHYTLGVVTAMWGKILPIGAA 

FG\L1YLYTAELYPTIVRSLAVGSGSMVCRLASIL 

APFSVDLS.SIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKS SKLLLTTNNS 

GLEKTE AITPRD SGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKJPGWYSQGNAVHLYELLKKMTGKPEPKVV 

YFGDSMH SDIFPARH YSN WETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFVIDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRS SLH YKPTPDLRJS IENSEE A 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLfCHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHJHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGlVVQMlTvVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 
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SEQ ID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glntaraine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine„ 
X=Un known, * ea 5top codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCWSA1-ACLVTIAAYX.CSRVPLP 

CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEVFGTYVPGYLLKLSAMGWGFPIFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYITNLGLFSLVFLFNMAIvn^ATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLGVLPWAUFFSFASGTFQ 

LVVLYLFS1TTSFQGFLIFIWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQRLFMIL WLKG V VFS VTTVD 

LKRKPADLQ>H.APGTHPPFITFNSEVKTDVNKIEE 

FLEEVLCPPKYLKLSPiCHPESNTAGMDIFAKFSA 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 

HJVKVVAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEIVAYSDVAKRLHQVKSRJLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKA RGPF WQEDWVWDMRLKMTTRNFPERE V 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAJCEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKJMKRGKXSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLILHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQK1HSGEKPYECKECGKTFIESAYLIRHQRJH 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET* WLGAT* VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKITA 

ATIENAQP1LQIDNARLAADDFRTKYEHE.LALRQ 

TVEADVNGLRRVLDELTLARTOLEMQJEG.LKEE 

L A YLR(CNH*EEMLALRGQTGGE\^ VETO A A PG 

VDLS CILNEMRNQ YEQMAEKNRRD A ETWFL SKT 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=*Glydne, H=Histidine, 
I=Isoleudue, K-Lysine, L=Leucine, M=Methionine» 
N=»Asparagine, P=Proline, Q=Glutamine, R=ArginIne, S=Serine, 
T*»Tbreonine, V=Valine, W=Tryptophan, Y=-Tyrosine, 
X-i)nknown, *~Stop codon, ^-possible nucleotide deletion, 
\— possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPELKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAVVLYNEERYGNITLPMSHAG 

TGNIVVIMISYPKGREILELVQKGIPVTMTIGVGT 

RHVQEFISGQSVVFVAIAFITMMHSLAWLIFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGIDVDAENCAVCIENFKVKDIIRILPCKHIFHRIC 

IDP WLLDHRTCPMCKLD VIKALG YWGEPGD V QE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGKILHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGD1HATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVIKIHDINDNEPTFPEEIYTASVPE 

MS WGTS V VQ VTATDADDPS YGNS ARVIYS ILQ 

GQPYFSVEPETGHRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRITOGDGTDMFDIVTEKDTQEGnTVICKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTIVK1SI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLWIAAEINNPKETTRVAVFVR1L 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARJL 

TRKNGFNRHEISTYLLPVVISDNDYPIQSSTGTLTI 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCinLLVIVVLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAEEKKLRKD 

IIPETLFIPRRTPTA PDMTD VRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNICLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 
SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 
V WFKELDINTDG A VNFQEFLIL VIKMG V AALN SII 
DVYHKYSLIKGNFHAVYRDDLQKLLETECPQYI 
RKKGADVWFKELDINTDGA VNFQEFLIL VIKMG 
VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAINVPEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREOWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYNIVWSDEN1VKTGEAQIHAHLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTM'rMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ncid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=>Aspartic Acid, 
E=Glutamic Acid, F=PhenyIa!anine, G-KJIycine, H=Histidine, 
I=Isoleucine, K=L.ysine, L= Leu cine, M^Metnionine, 
N«Asparagine, P=Proline, Q^GIutamine, R^Arginint, S=Serine, 
T^Threonine, V=Vatine,\V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=<po$sibIe nucleotide insertion 










QVDLYTLGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGP1TS1AANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMWGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSIHSVAPENEGRLV 

MIGALRTSKLLSDPNYGVHLPAViaLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEU 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HWTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEE VFHRELRSN SMKTWGLRAAG WMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 
SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 
DRIL VEKRC WDIA LG PLKQIPMNLFIM YMAGNTI 
SIFPTMIVTVCMMAWRPIQALMAISATFKMLESSS 
QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 
ASD WLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

V VPECTMAS SNTVLMRLVASAYSIAQKAGMIVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTITGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQ Y S AI ICEED L V V WVDPLDGTKE YTEGLL 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 

LGRTI WG VLGLG APGFQLKEVPAGKHIITTTRSH 

SNKiVTDCVAAMNPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

HIGNVLQYPIKX>VKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVGNIIALYVFLGMRKRKSIQIYLLNVAIAD 

LLLIFCLPFRJMYHfNQNKWTLGVILCKVVGTLFY 

MNMYISIILLGFISLDRYIKINRSIQQRKAITTKQSI 

YVCCIVWMLALGGFLTMnLTLKKGGHNSTMCF 

HYXU^KHNAKGEAIFNFILWMFWLIFLLIILSYIKI 

GKNLLRJSKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFrYISSQLNVSSCYWKEIVHKTNEIM 

L\aSSFNSCLDPVMYFLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 
PVPTPPDNIQVQENFNISRIYGKWYNLAIGSTCPW 

LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWN1TMESY 

WHTNYDEYA1FLTKKFSRHHGPTITAKLYGRAP 

QLRETLLQDFRVVAQGVGIPEDSIFTMADRGECV 

PGEQEPEPILtPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

ETFQ YG G CMGNGKNF VTEKECLQTCRTV A A CN 

LPn/RGPCRAFIQL^AFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDL1SAGLKEFSVLLNQQVFNDPL 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid; 
E=Glutamic Acid, F=PhenyInIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysinc t L=Lcucine, M=Methioniae, 
N=Asparagine, P=ProIine, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=^Stop codon, /=possibIe nucleotide deletion, 
V=possible nucleotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASVVSVVSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLERFFS 
LFIWFFHVFFDELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEA1TKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLLAFS YELSKLE STV G SPEKPLSDLGKLS YRS Y 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGG WG A A V CRGRWG SVSI WTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RJRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYE1DAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKE1YRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDnST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAV CRGRWG SVSI WTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKILIIGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETTCTRNDIVNM 

LVGNKIDKENREVDRNEGLKFARKHSMLFIEAS 

AKTCDGVQCAFEELVEKIIQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A 


1307 


711 


PGITMAASLVGKKIVFVTGNAKKLEEVVQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPY1KWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRIVAPRGCQDFGWDPCFOPDGYEQTYA 

EMPKAEKNAVSHRPRALLELQEYFGSLAA 


3020 


A 


1202 


ISO 


VSCLPTS CKMITLNN QDQP VPFN SSHPDE YKIA A 
LVFYSCIFTIGLFVNiTALWFSCTTKICRTTVTIYM 
MlsJVALVDLIFIMTLPFRIv^YYAKOEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMAIVQPKY 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ncid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine, M=Methionine T 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Scrine, 
T^Threonme, V=Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AKELKNTCKAVLACVGVWIMTLTTTTPLLLLYK 

DPDKDSTPATCLFCISDUYLKAVNVLNLTRLTFFF 

LEPLFIMIGCYLVUHNLLHGRTSKLKPKVKEKSIRI 

IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCT WI A V R VG EME T APKPG KD V PPKKD KL Q T 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKKPQWKJCPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRS RLE V AE AEEEETSIICA ARS ELLL AEE 
PGFLEGEDGEDTAK1CQADIVEAVDIASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
. 'RWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVABCVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLYQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

KKCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASUQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAA YQRFC SRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDK.DFRMFFLWTAJ.FWG 

GVMFYLLLKRSGRE1TWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTrTPGKTPVDGQYVWFNIGSVDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Asportic Acid, 
E=Glutamic Acid, F=Pbeny (alanine, G=Glycine, H=>Histidine, 
I=Iso leu cine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagioe, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknovvn t *«Stop cod on, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










FERNLETLQQELGBEGENRVPVVYIAESDGSFLLS 

MLPT VLIIAFLLYTIRRGP AAIGRTGRG MG GLFS V 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILF1DEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVELAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASIFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQADERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WA VFTA All SRVQCRTVALDLRSHGETK VKNPED 

LSAETMAKX)VGNVVEAMYGDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEG1IEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWR1ELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRJLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
S WKGLS SLLFPL YKLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRILSLQNHHIIENNHILYLGRKEHDIL 

SQLQKTSSVSITEIISPGRTELEIEGARADLIEVVM 

N1EDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENHFLKCPVPPTQELLDQKKQFEKC 

GLQVLKVEKroNEVLMAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTK^KNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKLAQKEVKMGFIFSK 
SMNESMKKQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAA1SLTAGAI 
KKiCKPAFLVPIVPLSFILTYQYDLGYGTLLERMK 
GEAEDELETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


302S 


A 


876 


1226 


AVGKEPESS STWVRJDREGHIRSRRSMK-ML WKLT 
DNIKYEDCEVSATPARSSVRSQAPSr.TLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFAI<RTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino ncid sequence (A— Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, ^Phenylalanine, G=Glycine, H=Histidine f 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine t R«Arginine, S=Serine, 
T=Ttareoninc, V=*VaIine, W=Tryptophan, Y=TyrosIne, 
X=Ud known, *=Stop codon, /^possible nucleotide deletion, 
\=posstble nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

S SRGRMIK WF WD S AEEG YRTYHMDE YDEDKNP 

SGIINLGTCENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NVWLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLA YVYLD SEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLILISPQNPLGDVY 

SPEELQEYLWAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMDEIPLPPWQERTDESIETKRARLLYESR 

KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLEmTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHKVCFSPANKPKJQLANEKVITVLAACLESENQN 

AQRIGAAALWALFYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAP VQRRQKKTRLPLELETS ST 

QKKSSSSSLLRNENG1DAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDttTDEQTTVEQQSVF 

TAPTGISQPVGKWVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTRDVALTVHRAFRMIGLFSHG 

FLAGCAVWNIWIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGIEEQILQPW1VVNLVVALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 

SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTLIVDNTRFVVDPSJFTAQPNTMLGRMFGSGRE 

HNFTRPNEKGE YEV AEG I GSTV FRA I LD Y YKTG-II 

RCPDGIS1PELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine CXTysteine, D=Aspartic Acid, 
E=GlutDmic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R— Arginine, S^crine, 
T=Threonine, V=VaIinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










CHTV VLTDDDV VD WDEE YPPQMGEE YSQII Y STK 

LYRFFKYLENRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVTCKRPGGRPEVIYNYVQRPF^^ 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDILPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQKJRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVK VL AG LQHPNIVG YHTA WIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

KNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDW1VERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFYIHNMGIVHRDLKPR 

NIFLHGPDQQVKIGDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGVVLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYTQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENEL1VNDQL 

AVAELKDCIEKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQHVIVRTSPNHRYTFT 

LKTHPSVVPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLVVGNSQVAF 

EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PE1LNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHIIIFDEIDAICKQRGSMAGSTGVHDTVVNQLLS 

K1DGVEQLNNILVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKWSGAELEGLVRAAQSTAMNRHT 

KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 

AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFnCTCSPDKMIGFSETAKCQAMKKJFDPA 

YKSQLSCVVVDDIERLLDYVPIGPRFSNLVLQAJL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G^GIycine, H=Histidine, 
I=IsoIeucine, K= Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=5top codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LVLLKKAPPQGRKXLUGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKKVWIGIKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYVVGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 
RLETAPSLLL SRMAC VISG WALSRG ARTWTWAT 
PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 
LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 
LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKIFQDREA AATTG V SRDLC Y VKELG VRGN VL 

RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAXDWNDNPRKNFGLFLEILVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPWKLSCKNLCHRHQLFINFRDLGWHKWIIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVCIPTKJLSPISMLYQDNNDNVILRHY 

EDMVVDECGCG 


3040 


A 


15 


849 


ASRJLPRGPGCGADM RPLLGLLL VFAGCTFAL YL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPIYQFFFSVLI 

GLIPYNFICVQTGS1LSTLTSLDALFSWDTVFKLL 

AJAMVALIPGTLIKJCFSQKHLQLNETSTANfflHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAJCVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENS GE AL AKVEDSNPQKTS ATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKT\ 7 KEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSM VDVQF VRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKV GD\0LG CLSLPPSRSARVLEDIS1 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine C—Cysteine, D=Aspartic Acid, 
E=GIntamic Acid, F=Phenylalanine, G=Gfycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q^Glutamine, R B Arginine, S=Serine, 
T-Tbreonine, V=Valine, W^Tryptophan, Y=Tyroslne, 
X=Un known, *=5top codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRJsnrQARNFLRAiMKLGEEAFFY 

HSNCKEPGIAGLMKJVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

AS VI VGHPLDTVKTRLQA G VG YGNTLSCIR W Y 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGWSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAIS WGTATPMD V VKSRLQADG VY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLG AG AG IHARSPHP ARRLRLTA AG VG GRA SG 
LLPTP WRRHHGPSG AAP YPAARLWQGP WRC RR 
PQPMAQRYDELPHYPGTADGPAALAGFPEAVPA 
APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 
LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

IQATQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRR^fKKRGIFPKVATNIMRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTILQVNNWFrNARRK 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRS1LKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGOTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

A YSHLLCYLRGLNRQ AATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTH1CICAYRG1HIDVYLYMCIYIHIWI 
HTYLCVHIYVYVYICTrilCMCIHTYVYVYTYMY 
VYTYlCLCVYICLCVmYLCWIHMYMCTHlCMC 
IHTYVHMCICVYmNTYTCVYVYTYTCWMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLD1NFKEGLKKERS YTGQFEAN VRDEER 

QCGCGVVPDSLLMKVLSQRLDQQDCIQKGWVL 

HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 

MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

QNPKDAEEQVKLKMDLFYRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGnNPLPKKIP 


304$ 


A 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEJTCRLHQ 
YDGSIVVIQNPARQTLH 7 NGTRALKDERPQLEEFS 
PRRVRIRLSDARLEDEG G YFCQLYTEDTHHQIAT 
LTVLV APENP WEVREQ A VEG GE VELSCL VPRSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, O-Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, l^Leurine, M=MethJonine, 
N s Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGUICEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLWYGESRLRPT 

EGGGGAPDPGAWEAQTSVPYAIVGGILALLVFL 

I1CVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRXGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRfflSVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARPYPLRMHCIRALT 

LLSGS SG AFIP VLPFILEMFQQ VDFNRKPGRMS SK 

PD4FSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQElsfSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCG SGCGGCSSSCGGCGSRCYVPVCCCKP VC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYFCPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFG WL VHFS SEEVDMA SDSPARS 

LDEIDLSALRDPAGEFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKXY 

SHHRNIATYYGAFTKKNPPGMDDQLWLVMEFCG 

AG S VTDLIKNTKGYTLKEEWIA YICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVG RRNTFIGTP Y WMAPE VLACDENPD ATY 

DFKSDLWSLGITAIEMAEGAPPLCDMHPMRALF 

LIPRMPAPRLKSKXWSKKFQSFIESCLVKNHSQRP 

A TEQLMKHPFIRDQPNERQ VR1QLKDH1DRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EERKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

P.RQLEEEQRQLETLQQQLLFIEQALLLEYICRJCQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anme C=Cysteine» D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaJanine, G=Clycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leocine, {^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine t R=Argininc, S=Serine, 
T=Threonine, V=Va1ine > W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQEPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDrTRPS 

RPASYKKA1I>EDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRJLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKX^KXRVYYLSWLRNRILHNDPEV 

EKKQGWTTVGDLEGCIHYKVVKYERIKFLVIALK 

NA\nEIYAWAPKJ>YHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVTFGSHTGFHVIDVDSGNSYDIYIP 

SHIQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYfflSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 

VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 

EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTVVAAVQAIERK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKN1MKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGIDFNGPISALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

G QPPNPPG PLITG LETSGLG VNTEGLETNQ WYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRL C V HLRPQSE K V ELSL WTLF VVG KGEPS A VR 
EKLGKAGFAA ASGPG GRPGAERASTVLNILHLT 
AESRWEPN A CNR VSSSPAGVGPLDLPVGPLLYFF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Gtycine, H»Histtdine, 
I=IsoIeucine, K=Lysine, L^JLeucine, M=?Methionine, 
N=Asparogine, P=ProIine, Q=Glutamine, R=Arginioe, S^Serine, 
T=Threonine, V^Valine, VV=Tryptophan ( Y=Tyrosine, 
X= Unknown, *«Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDDLHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

P VKTCRDHTSDQLSTCREG GKDF V ATAGFLQCE 

VTPSDGEPHEATEGWDFfflALRHNKCCESGDAF 

NNKSTLVQHQRJHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTGEK 

P YECSDCGKFFS QRSKLIHHKR VHTG RS AHEC SE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQS SSLNNHRRLHTGERP YE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLmHQKIHIRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AWGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQFITRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDIDGKKDIKAANLLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

IEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKJNRJFHERFPFEIV 

KMEFNEKELRREISYAIICNIHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERJVANHIREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

AVYKDDEEKJEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNV\1CDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGUGDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPTTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSFTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1S39 


VYRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDICKNM 


3057 


A 


1674 


1839 


WRVTCCPPARSTTER1 NA YDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILnLCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEILVVASSMLCNLLLEFSPSKEPJ 

LESGAVELLCGLTQSENPALR\^NGI\VALMNMAF 

QAEQKI-KADILRSLSTEQLFR1.LSDSDLNVLMKT 

LGLLRNTLLSTlU^irOICiMSTHGKQIMQAVTLlLEG 

EHMEVKEQTLCELANIADGTTAKDLIMTNDDILQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine f G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine t L=Le urine, M=*Methionine, 
N=Asparagine, P=Proline» Q=Glutamine, R~Arginine t S=Serine, 
T=Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKJLRDMGIVDILHKLS QSPDSNLCDKAKMA 
LQQYLA 


3059 


A 


679 


167 


S S WPSLSSQMHFPSFHLHVAAHY GRDSF VRLLLE 

FKAEVDPLSDKGTTPLQLAIERJERSSCVKJLLDHN 

ANIDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 

LGRJLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 

A 


3061 


A 


428 


720 


VRRJDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITF V AEFLTEHFNE APDL YNRKG KYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKRRMENIIDQCLQ 

KPADVIGKSMNOAICIPLYRDTRSEDSTRRT FKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCTLRRHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQYVAGNGFRKVSCVLSSNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 
SNIPFFIFGPLMMLLMHPYAQKRSRYIYVVWVLF 
MIIGLFSMYFHMTLSFLGQLLDEI AILWLLG SG YS 
IWMPRCYFPSFLGGNRSQFIRLVFITTWSTLLSFL 
RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 
LIE V S VVL WAV ALTS WIS DRLLC SF WQRI HFF YL 
HSIWHVLISITFPYGMVTMALVDANYEMPGETL 
KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRJDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWAJLPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

nEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FG ATHVPYLGGDSKLPKKTEQIRLLS QI Y A A VI E 

A VL A GT ACYAKTSSLTKAKEVAEQTLG SGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGR1VPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSVVFSESFLTS 

QiLVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHG SIIISKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSL^CQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQK.LFSALSQPA 

G EKRS SLKIXSAKLPELD WFLQHFA ISS ISQ EP VM 

RTm.PVLLQQAEINTTHRIESDKVIISIV'rGLPGCH 
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SEQ tt> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystetne, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hisridine, 
I=IsoIeucine, K=Lysine, L= Leu cine, M=Methiontne, 
N=Asparagine, P=Prolinc, Q=Glutamiue, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possib!e nucleotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRJLLV 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRFLFPKCLDQCSQGLVSNVVFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGiV 

TRNEDIELTLSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVAVFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGN1YHILGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRS IHV KRHLEPLPAG YFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLV1IPKNWSLFAVNFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRJCTKEGLIGLLQEGNTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENM1LKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTLIVICM1GKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIWPAVVQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQVVT 

VIVTMACYQLCGLNAJWFYTNSIFGKAGIPPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAI1AS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETTCNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


86J 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEKNYYQDTPKQIRSKJNVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQOADLPAEGGDPRAEASCSVLK 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDWFTD 
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SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Clycine, H^Histidine, 
l=Isoleucine, K=Lysine ? l>=Leucine, M=Methioiiine, 
N^Asparagine, P»proKne, Q=Glutaraine, R=Arginrne, S^Serine, 
T=Threonine, V-Vnline, W=Tryptophan, Y=Tyrosine, 
X=Unknown, **=Sh>p codon, ^possible nncleotide deletion, 
\=possible nucleotide insertion 










EMAHFDRERIPERVVHAKGAGAFGYFEVTHDrr 

KYSKAKWEfflGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYS 

GEVRRFNTANDDN VTQVRA F YVN VLNEEQRKR 

LCENIAGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVODSRLDnFFAKOVINNACATOAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVffiKRIQKYSEGEIRi^LMAIVSDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGN SMLSAIQSE VAK 

NQMLIEEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTL AEHQQLIPL VEKAKEKQN A KKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLfflSG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQ>mNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERJHEAVVRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNLSKYVDPV1SKRLSSS 

SATLLNSPDRARRLQLSPWESSVVNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPIIMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTS SLPPGS VKAAPAQ VRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEER r rfRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRJL 

EEIMKRTRRTEATDKKTSDQRNGDIAKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 

VESTPDLEKQPN ENG V S VQNENFEEIIKLPIG SKP 

SRLDVTNSESPEIPLNPILAFDDEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDHVCLIC WDPI AG TG G SRSTMP ALPLDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E=Gtutamic Acid, F=Phenylalanine, G^GIycine, H=His(idine, 
I=Iso leucine, K= Lysine, L^Leucine, M=Methionine, 
N»Asparagine, P—Prollne, Q=Glutamine, R=Arginine, S^crine, 
T=Threonlne, V^Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, **Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LQ1THKDPKTGKJLRTSPALHPEQKADRYFVLYKP 

PPKDNIPAL VEEYLERATFVANDLD WLL ALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRLHRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KM1GNIFTQQPSYYSDLDETLPTELQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKJCLMEIFHIILNQICLLPELESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFP VAEDISLLQQ ASS V 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNG VTVTAE A V SQ A S SHPENSEEEE CM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYTHYDPEQVINNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSWVEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKC A KDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEED1CRLKLPAN 

WEAKXARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

P YNDD ADro YINERNAKFNKKAERF YG K YT AEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEIS AEDAERWERKKKRKNPDLGFS D Y A A AQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIVTGGATGIGKAP/KELLELGSNVVI 

ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 

N EEE VNNLVKSTLDTFGKINFL VNNG G GQFLSPA 

EmSSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIVNIIVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINC V APG VI Y SQTA VENYGS W 

GQSFFEGSFQKIPAKRIGVPEEVSSVVCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLS V V KKMKETFKEK A KL 


307K 


A 


2 


350S 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 
CGSNKLV APLGPTVANPELFRKFGRG PEP WLG S 
VQ G QRSLLEHHPGKKQMGYMG EME V QG PTRES 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MHVlethionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T~Threonine, V=VaIJne, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop cod on, /=possib!e nucleotide deletion, 
V^possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGH1EGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGfflSSSDINILYN 

DAVESCIQDPSAEGLSEEVPVVFEELPWFEDVA 

VYFTREEWGMLDKRQKJELYRDVMRMNYELLAS 

LGPAAAKPDUSKLERKAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYRPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVILGKYRNRTACTQF1KYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLP\^CVAJHQRLHLAVVDACGSIDLVKK 

CDRHIRTVFKFYQS SNKRJLNELQEG AAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVUTEVNATLGRAYVAL 

ESLRHQ AGPKEEEFN ASFKDGRLHG ICLDKLE V A 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDD1LNLARYFECSL 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNE VLNMLMMTA VNGV A VTE YD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPP1LPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKIXLLGAGESGKSTIVKQMKIIHEDGFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKAJDAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETTNRNtHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

D A VTD VHAJCNLRG CGL Y 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFRKTLFREGITGLYRGMAAPIIGVTP 

MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

MLSGVFTTGIMTPGERIKCLLQIQASSGESKYTGT 

LDCAKKLYQEFGIRGrYKGTVLTLMRDVPASGM 

YFMTYEWLKNTFTPEGKRVSELSAPRJLVAGGIA 

G1FNWAVAIPPDVLKSRFQTAPPGKYPNGFRJDVJL 

RELlRDEGVTSLYKGFNAVMiRAFPANAACFLGF 

EVAMKFLNWATPNL 


30S1 


A 


3 


1996 | IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalnnine > G=Grycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leueine, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R-Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known » *=<Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTODEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDYYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MIKKEEERLRASIRRESQQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISL AAIKNRYKG G IREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVELRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQ Y AEKKAKKPAL V AKS SILLD VKP WDDETD 

MAQLEACVRSIQLDGLV WGA SKLVPVG YGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQ Y AEKKAKKPAL VAKSSILLD VKP WDDETD 

MAQLEAC VRSIQLDGLV WG A SKLVPVGYGIRKL 

QIQCWEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3084 


A 


128 


4050 

i 

i 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEF1RSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLTLPPPVFNPSPTLRP 

VT3TP WGAPGMGS VSTEPPDEEG LKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glatamic Acid, F=Phenylalanine, G=Glyeine, H=Histidine, 
I=*Isole urine, K^Lysine, L=Leucine, M=Metbkmine, 
N^Asparagine, P=ProIine, Q=GIutamine, R=»Arginlne, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *«Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNUPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARJRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRXELEVQRQKJEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNK^ASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTOQSNNQQSN 

FEAVQSGKKKXKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KS1VK1RKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPK YKL AD YRYG REEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPG RKD VGRPNFEEGGPTS VGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKJCVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHN EE AKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLICMRISDQNIIPSVTRSVSVPDTGSrWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKXPSSS 

TWGQQSNTTACQSQATLSLAE[QKLEEERERQLR 

EEQRRQQRELMIG\LQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine O^Cysteine, I>=Aspartic Acid, 
E=Glutnmic Acid, F=Pheoyla!anine, G^CIycine, H»Histidine. 
l=Isoleucine, K=Lysine, L=Leucine, M=M ethionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Argfnine, S~Serine, 
T=Tbreonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *==Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASI^KSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDY1RAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSN4ALSWVLTVLSLLPL 

LEAQIPLCANLVPVPITOATLDRITGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGT1SRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TiKEQLGEFYEALDCLRIPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

VVRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNTVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAJE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYILLVGYPPFWDEDQrDCLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTrNPAKRITA 

DQALKJHUPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LIEAINNGDFE A YTKICDPGLTSFEPE AL GNL VEG 

MDFHKF YFENLLSKN SKPIHTTILNPH VH V I GED 

AACIAYIRLTQYTOGQGRPRTSQSEErRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLICWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGD AVSD WSPMHE A A IHGHQL 

SLRNLISQGWAVNIITADHVSPLHEACLGGHLSC 

VKILLKHG AQVNG VTADWHTPLFNA C VS GS WD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHK1SHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHA V ARTA SEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHK ITKL VLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTIVTSLLFLG VC AHHIDPTGS VVLPSPC C 
MFFVSKRIPENRWSYQLSSRSTCLKAGVIFTTKK 

GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 

YSLLRRAFLVEHNLVLAERKSPEISERI VQ WPAIT 

YICPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKNLVGSEVKTYSLDPSTQWFSATVVNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEVVHDNLVTC 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E^GIutamic Acid, F=Pbenyl alanine, G=Clycine, H=H1stidine, 
I=lsolcucinc, K=Lysine, L=Leucinc,M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, §=5erine, 
T=Threoninc, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *-=Stop.codon,/=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










GNSAR1GAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEELLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLES VPQALTGLPKJECLPTKA S 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSN>TrCIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNTVAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRjyLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNWGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTffiPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKJOCNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

PQGLTTKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNE1ITGATVGDFWD 

GFEDVPNRLKNEKJEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNL A SRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQ VKNVrYHA VKDA VAMLKASES SFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKJRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYV KALPS QG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELL VKA YGDFA WSNPLFLPD1FPGL R.KI E A E I 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DL AFEKGIKTPEIVAPQSAHAAFKKA A S YFGMKJ 

VRVPLTKMMEVD VRAMRRAISRNTAML VC STP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGS SLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTI AG SRPGG IS AACWA ALMHFGENG YV E A TKQI 

IKTARFLKSELENIKGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRES VTQIMKKPKAKTTGMG Al YG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 
RANnCIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 
YSVPEETDKGSFVGNTAKDLGLQPQELADGGVRl 
V SRG RMPLF ALNPRSGSL1TARR1DREELC A Q S iVI 
PCLVSFNTLVEDKMKLFPVEVEIlDrNDNTPQFQL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H-Histidine, 
I»l50le urine, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLILTASDGGEPVRSGTLRIYIQVVDAN 

DNPPAFTQAQYHTNVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

K VLD VNDNAPE VTITS VTTA VPENFPPGTUALIS V 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETfflSL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVIV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAK WRXGKSFMKJEFQSD G SKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQIGKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPWDSLKYLTSLNYDVL 

ACILSNCnEALANPEKJERMKHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKK S SQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTLVQFGGFLA SNLSTED YIKRVPSIDVLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKADDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKXQMEHVQRVLQRLKXEKDNWIXAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYT3RWSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTEL 

RATGFDGGNKADQLDYENFRHVVHKWHYKLT 

KASVHCLETGEYTHIRN 7 1 L I VLTK1LPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTP ATTPE A RVLGKDGKEKPKEER 

PNKDEKARETICERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPM A ESKSTQERERE KEPSRERDIAKEMK 

SKEN VKGGEKTP V SGSLKSP VPRSDIPEPEREQKR 

RKIDTHPSPSHS STVKD SL1ELKES S AKL YTNHTPP 
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S£Q£D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine,G=Glycine, H=Histidine, 
I=lsoleutine, K-Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P^Proline, Q=Glutamine, R»Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 
K£RKRDHSNNDREVPPDLTKRRK£EN GTMG VSK 
HKSESPCESPYPNEKDKEKNKSKSSGKJEKGSDSF 
KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 
KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTOEPSRRGAGAVQAEVSERJLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

TmTOCSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNraTVHN 

REVLYELTEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLIV[RWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKJTVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARJLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERJLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQV S VLRQNQ VEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRG SLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVD1NGPEILACKYHVAVAEAGELREQ 

LKALRSTHE ARJE AQHAEEKGRYE AEG QALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 

RIASQELGPAVDKDKEALMEEILKLKSLLSTKRE 

QITTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSTYC 

D 


3097 


A 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDIC 
GD VFOEEADESLL AQRE WQSNMQRRVKEG YRD 



251 



Printed from Mimosa 03/01/13 09:53:38 Page: 252 



WO 01/57190 



PCT/US01/04098 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteinc, D=A spar tic Acid, 
C=Glutamic Acid, F=Phenylalanine f G=Glycine, H-Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptopban, Y^Tyrosine, 
X=Un known, *=Stop codon, ^possible nucleotide deletion, 
V=poss»ble nucleotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVTLNYGRLRG 
TLSALLS WCHLHNNNSTLINFCINNLLD A VG QCEE 
YVLKHLKSITPPSHVVDLLDSIEDMDLCHVVPAE 
KKTOEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


G A ATLLRS A S S AARKAAE AEQ V WLHLHR YL S A 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTG QAPG YS YTAANKNKGII WGEDTLMEYL 

ENPKKYIPGTKMIFVGIKKKEERADLIAYLICKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRWRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERJDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCG TPE YIAPE VL V 

RKPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNJCSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVT1HYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKKLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDLNTYLNKAIPDTRJLTIKXYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYE YRLILRCRQE ARARFSQMRKD V LEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPIEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRG AAGPLDKG GS WCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHIDSAHLYKNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVIFDIVDLCTTWEAMEKCKDAGLAKSIGVS 

NFNRRQLEMILNKPGLKYKPVCNOVECHPYFNR 

SKLLDFCKSKDTVLVAYSALGSQRDKR.WVDPNS 

PVLLEDPVLCALAKKHKRTPAL1ALRYQLQRGV 

VVLAKSYNEQRIRQNVQVFEFQLTAEDMKA1DG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFE 

WSLPACDFILHICNES VLKA KA V V A FHRGNFREL 

YKTLESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEE'fSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F»Phenylalanine, G^GIycine, H-Hfstidine, 
l=Isolcucine, K=JLysine, JL=Leucine, M=Metbionine, 
N-Asparngine, P=Pro1ine, Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V=Va!ine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nndeotide deletion, 
\=possible nucleotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKJEQAKNKEDSNIRENSSGAGKTICRAFD 

FS AHGRRHV ALRIA YMG WG YQGF ASQENTNNTI 

EEKLFEALTKTRJLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSn 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVVVGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMF VLPLHG GHLGFFEGS VLFPEPLTWMDKX V 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSHVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKVVDHYENPRNVGSLDKTSKNVGTGLVG 

APACGDVMKLQ1QVDEKGKIVDARFKTFGCGSA 

IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAIKAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSJLVRAN1FGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKIYPEWPVVFFMKGLTDSTPMPSNSTYPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A««Alanine C=Cysteine, D=Asparttc Acid, 
E=G1utamic Acid, F=Phenylalanine, G=Glycine, H=Hisridine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro)ine, Q^GIutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, \V=Tryptophan, Y=TyrosJne, 
X=Un known, *=Stop codon* /=possible nucleotide deletion, 
\=p0ssible nucleotide insertion 










FSFLSAro>TVFLFPLDMKRLLEDTPLFSWYNQINA 

SAERNWLHISSDASRLAIIWKYGGIYMDTOVIS1R 

PIPEENFLAAQASRY SSNG IFGFLPHHPFLWECME 

NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 

DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRJL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEVVTVNTLAFPITTPEP 

LVL VTPPRC LI ANRTQQG VLLS WLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SrRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAIS SKKYS V AKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPL VPTSVAALKSQLTPLSS SQES YL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPT1PEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQVVLQ 

PSRLSPLTQSPLSSRTG SPELA ARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRJPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKI WFQNHRYKM3CRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRi-SGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNNnCKQSDSVKGKRRDD 
GLSAA ARKQRDSTPRDS EI MQQKQKKANEICKEE 
PK 


3112 


A 


3641 


1555 


APMLQIrTHFSFKLlFONIPnCSKFISQRLSQNADST 
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NO: 
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to first amino 

acid residue of 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla1anine, G^GIycine, H=Histidine, 
I=LsoIcucine, KNLysinc, I^Leucine, iYl==Metbionine, 
N=Asparagine f P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W^Tryptophan, Y^Tyrosine* 
X^Un known, *«Stop codon, /=possibIe nucleotide deletion, 
\=possib!e nucleotide insertion 










RHT^SNTHYSDLIVWNCCLFFR^WCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAA C V IFRRFP V 

APLIPYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWEIRERKKTREYEKJEAEREEERRRE 

MAKJEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEE1RQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKJEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

QPEErnO>KIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYG EDDKNA 

TKGTVNTEEKRKHIKSLIEKIPTAKPELFAYPLDW 

SIVDSILMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKJGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPG ADPKQLERTGTVREIG SQA V 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
G>WFHNLQEIRQLELVEPSGW1HVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQ1KIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELWPGRDEGSRGALPGSSGVKF 

VWRKIVRFPVSDQVRTLSISRLMRJRJLLEMMQTL 

VQFIIGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LIKATVrPNRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRJLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLiQESiVIAKGDF 

DNLSGKGKPLKKFSDCSYTDPMTHNLNRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRK1CLGNPMT 

PTEKKQWNHVCEQFQE^IRKXNKRjnvJDFNLIVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRP 
RPLCRMEIIRSNFKSNLHKVYQAIEEADFFArDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKICHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKG1PYL 

NQEEERQLRJEQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFIDQVVEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKG1HVETLETEKKE 

RYIVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLP ADLSEFKEMTTCVFPRLLDTrCLMA STQPFKD 

I INNTSL AELEKRLKETPFNPPK VES A EGFP S YDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine 0=Cysteine, D=Aspartic Acid, 
E=GIutomic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, ^"Methionine, 
N=Asparagine, P=Proline, Q=G lute mine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, ^possible nucleotide deletion, 
\=possib!c nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 
HVS ARS KXIEPFFNKLFLMRVMDIPYLNLEGPDL 
QPKRDH VLHVTFPKEWKTSDL YQLFSAFGNIQI S 
WIDDTS AF V SLSQPEQ VKIA VNTSKY AES YRI QT 
YAEYMGRKQEEKQKRKWTEDSWKEADSKRLN 
PQCIPYTLQNHYYKNNSFTAPSTVGKRNLSPSQE 
EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 
KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAH 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTTPANKPLS 

Q VLLEGQKDGFYL YPDGKTHNPDLTELG QAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEA V SI YQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

QSSIILCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRJRFIEETKGIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEHIPENCLK VVNEH YLKD PEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLV V SAN YD 

IEKSEK1RWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDL1SMLTDDATIAAWNNEGLPSDRMSTENAA1L 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVEUIENLEETIDPVLDPL 

LGRNTIKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLBCLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KJENERKJNE ARECYRP V AARASLL YF V INDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGR1S I 

LMESITHAVFLYTSQALFEKDKJLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDAUODLEILGKRLGFTLDSGKFI-rNVSL 

GQG QET V AE V ALEKA SKGGHWVT LQNV HL V AK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD j 

EHIIPQGLLENSIKITNEPPTGMLANLHAALYNFD | 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=PhenyIalanine, (XJtycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucioe, i\l= (Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










Q 


31 IS 


A 


1 


226 


PYSJLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPHIQLLKSNREL 

LVTH1RNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKWVNTOPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWUFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKIVTYLGLYNNQITD 

VGARYVTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQETLRRPIVACE 

LGRL YNKDA VIEFLLDKSAEKALGKAA SHIKSIK 

NVTELKLSDNPA WEGDKGNTKG DKHDDLQRAR 

FJCP V VGLEMNGRHRFCFLRCCG C VFSERALKEI 

KAEVCHTCGAAFQEDDVTVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 
SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTG CQLQEALLQQERPIRNS VDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KD>nEhrVVNEYSSELEKHQLYTOETVNSNIPTOLR 

VLRS1LENLRSKIQKLESDVSAQMEYCRTPCTVS 

CN1PVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGICNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWCGOICYKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamie Acid, ^Phenylalanine, G=Glycine, H=Hlstidlne, 
1— Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G1utamine t R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan» Y=Tyrosine, 
X-Unknown ( *=*Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










NRTMTIHNGMJbFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENV VNE Y S SELEKHQL YIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTFCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENG G WTV IQNRQDGS VDF GRK W 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHN G MFF ST YDRDND G WLTSDPRKQ C S K 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDG V V WMN WKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTN4KHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNEN V VNEYS SELEKHQL YIDETVNSNIPTNLR 

VLRSILENLRSK1QKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGEIRFNGKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQ VKI WFQNKRSKFKKLLKQG SNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 
SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 
QEVIQEL A QVEHKIENQNSDAGSSTIRRTG SGRST 
LQ AIG S A A A A GM V FYSI SDVTDKLLNTS G DPIPM 
LQEDF WISTALVEPTAPLRE VLEDLSPPAMAAFD 
LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIaninc C^Cysteine, D=Aspartic Acid, 
E=Glutaroic Acid, F»Pheny (alanine, G as Glycine, H=Histidine, 
I=Iso leucine, K= Lysine, L=Leucine, M=Methioaine, 
N=Asparagine, P^Proline, Q=Glutamine, R°Argimne, S=Serine, 
T=Threonine, V=Vnline, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possioIe nucleotide deletion, 
\=possible nucleotide insertion 










DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKJLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERR0HDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKJPEALDSSKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

DLQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQD V VE YLESTVRPF V SLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFIEGIFQPSYKSGKLHTLENLLESrDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKIYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTY CRAARQLVEKEKYSEIQQLLKC V 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 

WIXTSHPRG AHGPG SRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLAJDKKKMK 

QDLEDASNKAEEERARLEGELKGLQEQTAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETRE ALA GRA YA AEQMEG FELQTK 

QLTREVEELKSELQAJRDEKNQPDPPvLQELQEEA 

ARLKSHFQAQLQQEMRKVIIHISFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 
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to last amino 
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peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E^Glutamic Acid, ^Phenylalanine, G=G Iycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=*Stop codon, /=possibIe nucleotide deletion, 
V=possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTWSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLrnWLLGIA 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGBLGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTA SG YGGTRRR 


3129 


A 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIF1LFPLKLVEK 

CESSVSLTVPPVVKLENGSSTNVSLTLRPPLNATL 

VITFEITFRSKNIT1LELPDEVWPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISII 

NQVIGWTYFVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFNIGLLWVPYDCEQFLLKY 

PNGVNPVNSNDVFFSLHAWLTLIIIVQCCLYERG 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 

LQFLFCFSYIKXAVTLVKYFPQAYMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDVVFHQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPFLLPQLEPEPPPLRPRVAASQGGGMLGKG 

WGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCE AS TVLK YVQEDSCQHG V Y 

GRLVCTDFKIAFLGDDESALDNDETQFKNKV1GE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGIIHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKKHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFVVPTPLPEENVQRFQGHGIPrWC WSCHNG S 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTDIKWFSLLESSSWLDJIRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLCCL1SSLVQLMMDPH 

CRTRIGFQSL1QKEWVMG GHCFLDRCNHLRQND 

KEEHQRQLSLPLTQSKS SPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPHIEGPEIKVWAQRYLRWIPEAQILGGGQV 

ATLSICLLEMMEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKLGLJSPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFL YQ YSTRLETG A FD GRP AD YLFMLLFNWI 

CIV1TGLAMDMQLLM1PLIMSVLYVWAQLNRDM 

IVSFWFGTRFKA C YLP WVILGFN YIIGGS VINEEIG 

NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRjMDALALLGGLVNV 
ARLPER WGPGRFD Y WGN SHQIMHLES VG SULQL 
HAG WPDLL WA A HH ACPRD 
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nucleotide 
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corresponding 

to first amino 

acid residue of 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Giutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L= Leu cine, M=Metfaionine t 
N=Asparagine, P=Pro!ine, Q=Gtu famine, R=Arginine, S=Serine, 
■^Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /= possible nucleotide deletion, 
V=possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSrlAFEANMHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVIPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDrTCDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGMTPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKXLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSS SE A DIHLL VHVHKHV SMQINHYQ YLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGDLLR 

SAELALLLHPVDQANTLKSPVSESVSPWPDYLP 

TENGDFLSSKJIKQISRDrNRIRSVTVTmMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTN^GTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSWVFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCmENFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKINLKX^DSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFH1RDSHMLNTGNDLKJ3NVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEF SFDFTREQLMEENE SLKQEL AKAKMA LAE 

AHLEKDALLHHIKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPL ADLDPV WTF WYRAPELLLG AR 

HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFS V MGF P ADKD WED1RKMPE YPT 

LQKDFRRTTYANS SLIKYMEKHKVKPDSKVFLL 

LQKLLTMDPTKRJTSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A • 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 

LSSRDPPG SLS AKXVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAA A A A A S ANA KSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEK.EREKKIsMCVNJNEIKKENGEVKJLL 

KSGKEKPICrNlEDLQTKXVKJCTCKKKKHKENEKR 

KRPKMYSKS1QT1C SG LLTD VEDQAAKG1LNDNI 

KDYVGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 
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acid residue of 
peptide 
sequence 
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nucleotide 
location 
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to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A™AIanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G^GIycine, H— Histidine, 
l=Iso!eucine, K=Lysine, LMLeucine, M=Met bio nine, 
N=Asparagine, P*=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine f V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *^Stop codon, /=possib!e nucleotide deletion, 
\-possibIe nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEIAC 

YKNKWGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKIERAHMRLRFILPWEGKJKXKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVXNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKKHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWVNGVKPGVVQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYTQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKJEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMIESNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKJEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKXTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 
TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 
YKEEGDEPG SSLL ANSPLMED APQRLR WQAHLE 
FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYRE1VKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVXRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAF WMMS AIIEDLLPA SYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSIJTLHWFLTAF 

ASWDIKLLLRJWDLFFYEGSRVLFQLTLGMLHL 

KEEELlQSENSASIFNTLSDIPSQIyTEDAELLLGVA 

NIRL AGSLTDV A VETQRPJG-ILA YLI AD QG QLLG A 

GTLTNLSQWRRRTQRRKSTITALLFGEDDLEAL 

KAKNTKQTELVADLREAILRVARHFQCTDPKNCS 
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to last amino 
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peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidtne, 
I=>IsoIeucjne, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R^Argininc, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan t Y=Tyrosine t 
X=»Unknown, *«=Stop codon, ^possible nucleotide deletion, 
V=possibIc nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDHTIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSV>TVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRJLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLS.GALQKXRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPE1GYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLrUWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNL SQ V VRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDJUTIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSUCV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKG GREHGEPLV1TKIEEGSKA A A VDKLL 

AGDE1VGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENELYTVG 

L WEAPRQGGRQ AQAAGDPQG SEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVG Q SPRHHLPQPEGPPD ARETGRC YPLD KG 

AEGCSAGAQEPPRASRAEKASQRLAASITWADG 

ESSRICPQETPIJL.HSLTQEGKRRPESSPEDSATRPP 

PFDAHVGKPTRKSDRFA'rrLRNEIQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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NO: 
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Predicted 
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location 

corresponding 

to first amino 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
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peptide 
sequence 


Amino acid sequence (A=Alanine OCysteinc, D=Aspartic Acid, 
E=Glutaraic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R^Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /=possibIc nucleotide deletion, 
\= possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMDNNTTVKMVPDCIVHSES 

QPEKESRQSL ACPAEPPALPHG LEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKX)KSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELEESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKVVNLLLSLSGRLARVEN A LNNLDDG ASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALI1EQRELED 

K3HLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

K1HCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

IVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRIKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEAL VKNS S ACKN YLIE A MK YHLLPTEQRILMK 

SVRTRJLRTPMNLPKLMVVVGGQAPKA1RSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGITSTGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGWGGLLYAVGGYD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDP1TN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTVVSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

K EEPKEAKHPDSQSMEESKLKNDDRKTP VN WK 

DSRGTRVAVSSPMSQHQSYJQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESTCALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 



264 



Printed from Mimosa 03/01/13 09:53:51 Page: 265 



WO 01/57190 PCTAJS01/04098 



SEQ ID 
NO: 


Method 


Predicted 
begin oing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanioe OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycioe, H=Histidine, 
I = Isoleucine, tC = Lysine> L^Leucine, M = MethiODioe, 
N=Asparagine, P=Proline, Q=€Iutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne f W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, Accessible nucleotide deletion, 
\=possiblc nucleotide insertion 










QRHLHTHHHTHVGMGYPL1PGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 

SVCVGREDD1KKSERMTAVVHDREWIFYHKGE 

YHAMDIRCYHSGGPLHLGDIEDFDGRPC1VCPW 

HK YKITL ATGEGL YQSINPKDPS AKPK WC SKG IK 

QRIHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWTSLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 

FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQIOACLVLAMGLLGPLDWLG 

HPPQISLFYIFWLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGELYPGGNKYQTIDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRKKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRJLHTCQRH 


3148 


A 


1 


1562 


MSTLYD1RAJ3KAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQ V YNADETGLF WRCLPNPTPEGG A VPG PKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHH1FVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFITFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKL WPS VAFAEGS SSEEELE AECFP VKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEVVWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRPAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDRIRMCG1NEERJRA 
PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 
GS G SNA RG A DPDG S ATEKLGHK SEDKPDDPQP1C 
MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 
ASNS RAD C S WTPLNTQMSKQVDCSPAG VKALDS 
RQG VG EKN r rFILATLGTG VPVEGTLPL VTTN FS P 
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SEQH) 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K^Lysine, L= Leucine, M=Methionine, 
N^Asparagtne, P=ProIine, Q=Glutnmine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y-Tyroslne, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPWAJPTPAPIr^APTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VAKPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVG V ANPVPA SLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGD WFNL ATCFRADGLPV APQRG Q AEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAVVRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

WLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGETLLQRAARLGYKDWLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAH3QEVTHNQENVFDLQ 

WMEVTDMSQED1EPLLKKNIALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKTRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKXHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKXEMENQSLTK 

TVEELRTTVDS VEGN A SKJLKMEKENQRLSKK V 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIKETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKITCEKT E ALEQENSELERJENRKLKKTLDS 

FKNLTFQLESLEKENSQJLDEENI.ELRRNVESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDIENQRLQKTLENSNKKIQQL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino actd sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E^Glntaraic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serint, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

>^SLEQETSQLEKJDKKQLE1CENI<RLRQQAEIKD 

TTLEENNVKIGNLEK£>nCTLSKEIGIYK£SCVRLE 

ELEKENKELVKRATEDIKTLVTLREDLVSEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKXSLEIKEEKIAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKXHRAACLLGKRITVIHSKDCFLKGD 

TCTMAG Y ARLKNVLL ALQTRLQPLQEGD SRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQ WQLSL APEDRV S VTTVTVGLSTVLTC A 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLAN1 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMS YEEICPQREKN ATQPC QWVSA VNV 

KNRYIYVAQPALSRVLWDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFA G V DDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSS CDADLSARMARGERRRRA VPAEG VRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDGALRJLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGTGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLVVQRWDPSLTREALGHWLGLLNADGWIGRE 

QELGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYRWRGRBPALPTLLNPKTLPSGLDDYPR. 

ASHPSVTERHL-DLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASL.EAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

DALGYVSLFPLLLRJLLDPTSSRLGPLLDILADSRH 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*=Alanine C=Cysteine, D=Aspnrtic Acid, 
E=G!utamic Acid, F=Phenylolnnine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=ArgIoine, S=Serine, 
T^Threonine, V«Valine, W«Tryptophan, Y=Tyrosine, 
X=Uo known, *=Stop cod on, A=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANVVGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVIVIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRVVEEPYTVREARIHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSIIPGELERDQEQSVIYGSIDFGK 

TWSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

F VEHRYLLFMKLAAJLQLMQQNA SQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

EUTRSAKHIFKTYLQGVELSGLSAA1SHFLNCFLS 

S YPNP V AHLP ADELVSKKRN KRRKNRPPG A ADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTG1QVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLAL YCFA S SQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRJFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSS ANIPPLKFTAPSMA S VLEQLNVINGILFIPLS 

QICDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPS VQG 


3154 


A 


416 


4082 


KFKLDCEMLLTLEILLPVVSKFSFVSLSAPQHWSCP 
EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 
NYEQLVVDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCN1EKNVSGMAINWINEEV 
IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 
VDPVERFIFWS SE V AG SL YR ADLDG VG VKALLE 
TSEKITAVSLDVLDKRjLFWTQYNI^JEGSNSLICSCD 
YDGGSVHISKHPTQHNLFAMSLFGDRJFYSTWK 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucinc, K=Lysine, L= Leucine, M=Methiooine, 
N=Asparagine f P=Proline, Q=Glutamine, R=Arginine, S==Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possibte nucleotide deletion, 
V=possiblc nudeotide insertion 










MKTI W1AN KHTGKDM VRJNLHS SFVPLGELKW 

HPLAQPKAEDDTWEPEQKLCKLRKGNCS STVCG 

QDLQSHLCMCAEGYALSRJDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSFDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKIYFAHTALKWIERANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVERVNKRTGKDRVRLQG 

SMLKPSSLVVVHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDN1TESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKC1 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCWVLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADGSMQPTSWRQEPQLCGMGTEQGCWIPV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RJESKWLDML>nsIWX)KWMAXKHKKlRJLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

HALGSPEKVKACQGQYET1ERLRSLSPKIMQEAF 

LVQEVVELPVTERQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKA1LDAEPGPRPALQPSPS1RLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQl^YDJLIDRDGKISR 

HEMLQ VLKLiM VGVQVTEEQLEN1ADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSIRJLK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pheny (alanine, G=Gtycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L^=Leucme, M=Metnionine, 
N^Asparagine, P^Proline, Q=Glutaraine, R=Arginine, S=Scrine, 
T=Tbreonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Un known, *=35top codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFITYM 
DNWRQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFnVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNF1FEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


KPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPVPKEVNRKXNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


683 


1186 


LSSTGGLrL\AACAAAMSLVIPEKFQHILRVLNTN 

IDGRRKIAFAITAIKGVGRRYAHWLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKJPDWFLNRQ 

KDVKDGKYSQVLANGLDNKXREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TffiWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLP VRRIHSPSERKHERQPRPPRPPL G 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVVVKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRI) 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPC1LSLCILVLVYT1FQFKNKTGPQ 

PVTY YKRP VQE WV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVE1FFRNYMNDSL 

RTNVFVRFQPETIACACIYLAARALQIPLPTRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HFINHGSPFILKAKHTRDDLKSSNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 
EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 
TNLSQG V VEHEEDEESRRRE AKA PRMGTFIG V Y 
LPCLQNILGVILFLRLT^VIVGVAGVLESFLIVAMC 
CTCTMLTAISMSAIATOGVVPAGGSYYMISRSLG 
PEFGGAVGLCFYLG'JTFAGAMYILGTIEIFLTYISP 



270 



Printed from Mimosa 03/01/13 09:53:58 Page: 271 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, J>=Aspartic Acid, 
EXSlutaraic Acid, F=Phenylalanine, G=Glycine, H=Htstidine, 
1=1 sole ucine, 10= Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P^ProIine, QKJIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possibie nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

AI^VVFVGVKYVNKLALVFLACVVLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFG ACIEG V VLRDKFGE ALQGNL VIG MLA W 

PSPWVIVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNL0AEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHID V WWIVHDG GMLMLLPFLLRQH 

KVWRKCRMRIFWAQVDDNSIQMKKDLQMFLY 

HLRISAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQG DENYMEFLEVLTE 

GLNRVLLVRGGGREV1TIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMS SFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRJCPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWEWFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKVWK\VCVDRHTRI<FKDNTE 

PGHFQTLLQKALEKQNPA SKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRI.HGHFEQYKV 

DYTLITFNWFLVVFVDSVVSD1LFKIWDSFLYEGP 

KVIFRFALALFKYKEEEILKLQDSiMSIFKYLRYFT 

RTILDARSGTDAPTTU'RKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETiRKEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHJ-IDEALAVAERGR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alaninc C=Cysteine, D^Aspartic Acid, 
£=Glutamic Acid, F=Pheny (alanine, G=G)ycme, H-Histidine, 
I=Iso leu cine, K=Lysine, L= Leucine, M=Methtonine, 
N=Asparaginc, P=Proline, Q=Clutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\=possib1e nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLV^SLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MNNKLNSVTDPTGFLRMVRIOWLrT^ 

LFSNTVSPTQLXjTSSLPRRQS SFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAWSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKJLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 

KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKWQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQRMAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRA\TKNMVGMLHQVLVQLQAG 

EKEQDL AS APIQ VSIS VQL WRLPGCHEFL A ALG F 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRJLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDA1SVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRJSITC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERJLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSIKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAHISKSPRKMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DG APPKAPPNGHWRTETTSLG SLPLPAGPPATA P 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKJEENMMMDLFETGSYFFYLDGENV 

TLQPLE VAEGSPL YPGSDGTLSPCQDQMPPEAG S 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKA.ATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYEERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEVVEK 


3168 


A 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHVRR 
K1MSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 
HYKGQQIGKVVQVYRKXYVIYffiRVQREKANGT 
TVHVGIHPSKVVITRLKLDBCDIOCKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168 . 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TJLGVVVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
l^QRKE^VKTPfflQKVEKKKKEKTVEKKGKT 
KKKEEKPN G K1PD HOP APNVTVLLREPVRAPA V 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=G!ycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Lcucinc, M— Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine,S=Serine, 
Tt=Tbreonine, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X<=Ud known, *=^top codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKK V ABC VEP A V S S V VNSIQVLTSKAAILETA 

PKEGKNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGHQDTWHKATQKGDPVAILKRQLEEKEK 

LLATEQ ED AA V AKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLV AREQEITA VQARMQA S YREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARJLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLffiAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVT\rKHLEEIVTEKLKGELESSDOVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHSITAHPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPDEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLDDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAE1LRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKFIFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEILSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRJCFLMAHDALNAPLI-nLRAIYELQMKXTDYFF 

LEVQKRFDGDELTTDERJRSLAQRWQPSKSLRJLE 

EQSAKAVDTDMI1LPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKJIA VRD YLFRVNE AT A VT^ Y A RHVL A SLLAE WP 

SrTVPVSEDILELSGPAHMTYILD^MQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEiLRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
£=*Glutamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, Lr»Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, A=possible nucleotide deletion, 
\— possible nucleotide insertion 










QALARFYCYTERTIAKRLVLRRDPSVKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 
PEPQTTQTVRS S ALPAPPASPMSQ YAPSPDFKRA 
LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 
PAYPINT/ALVFSIMSLNSYNDGDYEGARRLGRN 
AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLHLGLGSGGCREDVPPSGRGKJCEEKMKKJrERRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPT\nDLHEESS^AVVDSETVENlSSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKiCKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFTKYIKVELLSHFGSEHFCPLSURVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TWLGDLSSS2V1HQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEIDNETEQKSESFSSIEKPSITYETNKVNE 

LMDN1IKEDVNSMQIFTKLSETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLIS V VD SS SLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKJLIKTLIQTKSGSLPSLHDUKGNKE1TV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETVVLKNMLIGVNLILLGSMIKPSECQL 
EVTTERVQRQSVEEEGGJANYNTSSKEQPVVFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRlNFPiaCACPCASSAQVLQ 
ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H=Htstidine, 
I=£soleucine, K=Lysine, L= Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine 1 , S=Serine, 
T=Threonlne, V=VaJine, \V=Tryptophan, Y=Tyrosine, 
X-=Un known, *=Stop codon, /= possible nucleotide deletion* 
V=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSEJLRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRC ANGTCLCEEG YVGEDCGQRQCLNACS G 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSEELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPK1WEGGVIAQVPSDVTSFNQTGLK 

PGEEYTVNV V ALKEQ ARSPPTSA SVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKMLRVGSRTATSLDL 

EWDNSEAEVQEYKVVYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSI SLI WTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESER1CTLVHTAMDNP 

\T>UATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRJLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLENTD YT VLLQA AQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AATAEGTMASG VTV NDEVIKVFNDMKVRKSST 

QEEIKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGIKHEWQVNGLDDIKDRSTLGEKLGGNVVVS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMV AFLG A S A VTASTGLL WKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADLAPHPEEKKKKRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 

ADEGSIFYTLGECGLISFSDYIFLTTVLSTPQRNFE 

IAFKMFDLNGDGEVDMEEFEQVQSIIRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

LTIKNFLEFQRKLQHOVLKLEFERHDPVDGRITE 

RQFGGMLLAYSGVQSKKLTAiMQRQLKKHFKEG 

KGLTFQEVENFFTFLKN TND VDTALSFYHMAG AS 
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NO: 
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Predicted 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AInnine C=Cysteine,D=Asparlic Acid, 
E=Glutamtc Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Lcucinc, M=Mcthioninc, 
N=Asparagine, P=Proline, Q^GIutnmine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W«=Tryptopoan, Y=Tyrosine, 
X=Unknown, *«Stop codon, ^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDVVFALFDC 
DGNGELS>OCEFVSIMKQRLi\IRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 
ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 
RNQAILDLKAAGWSELSERDArYKEFSFHNFNQA 
FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 
HDCGELTKKD VKLAKFIEKAAA S V 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 

LRRPHLLHTPRAPTFRIRLG AHRGG SGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKJLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EELIREIAGLVRRYDRNEITIWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADG1CN 

LTKNDLYPNPKPEVLHMIYMRALQIVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KJEIQESLKTKJ\T)SPEKl.K>mCEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDES ELKKL 

KTEENSFKIU,MrVKKEKLATAQFKrNKia-lEDVK 

QYKRTVIEDCNKVQEKRGAVYERVTT1NHEIQKI 

RLGIQQLKDAADREKLKSQE1FLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNAKNPCFRYPTPGEAPGVVGNFNK 

SIVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKXAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRJVCGHPEGGGLKIKSLNWYEDNNYKAL 

FGGNGTEEDAETFTDNSTTPYCNDLMKNLESSPL 

SRJIWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

L VRMLLD SRDNDHF WEQQLDGLD WTAQDI V AF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKXEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSIELPHHVKYKIRMGTDNVERTNK 

LKDG Y WDPG PRADPFE D iVIR Y V WG GF A YLQD V V 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVA VIIKGI V YEKEARLK 

ETMRnVlGLDNSILWFSWFISSLIPLLVSAGLLVVI 

LKXGNLLPYSDPSWFVFLSVFAVVTILQCFLIST 

LFSRAKLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEDGFNLTTS VSM MLFDTFL YG VMT 

V/YIEAVFPGQYGIPRPWYFPCnCSY\VFGEESDEK 

SHPG SNQKRISEICMEEEPTHLKLG VSIQNLVKVY 



276 



Printed from Mimosa 03/01/13 09:54:05 Page: 277 



WO 01/57190 



PCT/USO 1/04098 



SEQrD 
NO: 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine O^Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalanine, G=Glycine, H=*Histidine, 
I=Isolcucine, K=Lysine, L= Leu cine, M^Methionine, 
N=Asparagine, P=Proline, Q=Clut amine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop cod on, /^possible nucleotide deletion, 
\— possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQ1TSFLGHNGAGKTT 

TMS1LTGLFPPTSGTAYELGKDIRSEMSTIRQMLG 

VCPQHNVLFDMLTVEEH1WFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKWILDEPTAGVDPYSRRGrWELLL 

KYRQGRTnLSTHHMDEADVLGDRIAnSHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEEFL 

KVAEESGVDAETSDGTLPARKNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSR1CGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKXHLKLAKDSSADRFLNSLGRPMTG 

LDTRNNVKVWFNNKGWHAISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFVVFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

1I1F1CFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYVVLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDlMV 

KNQAMADALERFGENRFVSPLSWDLVGKNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RJCPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLKRNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARJRPLWNCALSVV 

KEGRS V VLTSH SMEECE ALCTRMAIM VNGRFRC 

LGSVQHLKNIU^GDGYTIVVRIAGSKPDLKPVQDF 

FGLAFPGSVPKEKHR3MMLQYQLPSSLSSLAR1FSI 

LSQSKXRLHmDYSVSQTTLDQVFVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 
LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 
VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 
HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FP1LQTNNDPGLFVYCCDFSSTA1ELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDIIILIFVLSAI 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

A QLRFKKGQ CLSGNF YVRGDGTRVYFFTQEELD 

T.LFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 

WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSErQHLPRDPQHLPWDPQQHQDRRRPELFR^F 
ARDSAPPPSMVLAAETTSQQERLQAIAEICRJCRQ 
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NO: 
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Predicted 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine CXTysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lso!eucine, K=Lysine, L=l*eucinc, M=Methionine, 
N»Asparagine, P=Proline, Q=€Iu taurine, R=*Arginine, S=Serine, 
T^Threonine, V=Valine, \V=Tryptophan, Y^Tyrosine, 
X=Un known, *=^Stop cod on, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERG DS APAAAKJENAAAPSPVRAP APSP A 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIK VYEDETK V VHAVDGTAENG HP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITG VQ AQPGEATSGPPGIQPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTITAEL 

WIEDAAEPKEPAPPNG SAAEPPTEAASREENQ A 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSE1QKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRL ARFADGTRAC VRYG INP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DWVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLES QRE AE WKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFVVEEEGVGETMTEE 

QSQSFLTEFrNYIKQSKVVLLEDLASQVGLRTQD 

TINRIQDLLAEGTITGVIDDRGKFIYITPEELAAVA 

■NFIRQRGRVS1AELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRJLLTID 

TDULEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RFWILPQLWIGINFDRLTLLALFDRNREILENVLA 

VILAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVlvrYLCEQLDlHI 

FGGNATTSLLAALYSF1CSIVAVALLYGLCYGAL 

KDS WDGQH1P VLF SIFCGLLVA VSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLWCIVTGVLYFAIHVSTVFTVLQ 

PALKYVLYTL VGF V GF VTHYVLPQVRKQLP WH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNIIYPLIVLNELSSSAETIASPKKLNTELG 

ALM1TVAGLICLLRSSFSSPTYQYVTVIFTVLFFKP 

DYEAFSETMLLDLFFMSILFNKLWELLYKLQFVY 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenyla!anine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, LNLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T«=Threonine» V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TY1APWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLG SAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIEYCSSRJRAKPVDVDKDSSLVTLCYGLCVL 

GRJRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDEWIFADMELLRKWVPGIRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRS 

AV1JUJSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 

TRSHIDKAVLLVQIDDKYVTVIETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKA VVHGILMG VP VPFPIPEPDGCKSG INC 
PIQKDKTYSYLNKJLPVKSEYPSIKLVVEWQLQDD 
KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATTLLLALSTAAQAEPVQFKDCGSV 
DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKA WHGILMGVPVPFPIPEPDGCKSGINC 
PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEILDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKL YNQENDIN ADELSE ALLLIKAQKE QKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLIMQHKINKD Y QME VEA VTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDIAYGTK 

QYKFKPEIMPDDSVDEFDETIHLERGENLFEIHIN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRJFCTAS 

LIGTKGDIPNFG WE Y \VF RLRVPiMDQAIRL YRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, 3>=Aspartie Acid, 
E=Glutamic Acid, F=Pheny (alanine, G=Glyctne, H-Histidine, 
I=lsole urine, K-Lysine, L=Lcucinc, M=Methionine, 
N-Asparagine, P^Proline, Q=GIutamine, R=Arginine, S=Serfne, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X a Unknown, *=*Stop codon, /=possible nucleotide deletion, 
\- possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPNDsTM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSrTTEDLGNFIRSEEPEVVQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKNIKQPSEKIIUEIIALSLNDSQVTMDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDILKAILQKQEMPNRSLRFTWS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

ILTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDVVQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

G SFLKELEKSKFLPSISTKENTL SKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKWTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFVVLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTHNMDVPNIKKNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAIKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

VVIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNP1YHLTE 

ANGLLEETTOGERS VGRISL YSICNG V A C YLTNH 

GRRIPKDWEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVIOl^EVRNRIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHHPSGFMRWELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRG GRWDEDEQ WS VWECEDCELIP A DH VI V 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAE1CTEMLRQFTGNPNIPKPRRJ 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


I 


I.92S 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRF1EPQT 
ANLSVVFKDSNSTTPLIFVLSPGTDPAAOLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSS1ERGK 
WVFFQNCHLAPS WMPALERLIEH INPDKVHRDF 
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Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
£°Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=l5oIeuctne, K=Lysine, L=Leurine, M=Metbionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTDEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERIUCFGPLGFNIPYErTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSY1KSLPLNDMPEIFGLHDNAN1TFAQNETFA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQNrLLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLWMSSQLELMAASL 

YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 

LQAWIQDGIPAWWISGFFFPQAFLTGTLQNFAR 

KPVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 

LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 

PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 

NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPVVPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTCNNTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKIXEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRJR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPF VCKECGKAFRDRPGFIRHYI IHTGE 

Ki^YECIECIECGKAJFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

KAFNRRSHLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTIVTDVGRP 

FMTAQTSVNTQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTVVLFVPQQ 

EAWVVERMGRFHRJDLEPGLNILIPVLDRJRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLR1MDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLM A SIVDAINQAADCWGIRCLRYE1KDTFT 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQULASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIR1LAAALTQHNGDAAASLTVAEQ 

YVSAFS1XAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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E=Glutamic Acid, F=Phenylalanine, G=Grydne, H=Histidine, 
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X— Unknown , *=Stop codon, /^possible nucleotide deletion, 
V=possiblc nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAOQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMXRSPRKMWRPGEKKEPQGVVYEDVRI) 

DTEDFKEPLKWFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANP^ 

RNFNMMAPLHIAVQGMNNEVMKVLLEHRTIDV 

NLEGENGNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQA A FSGSKECMEIILRFGEEHG Y 

SRQLHINFMhmGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEICGRCTA1HFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKKLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKWQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEVVLT1IRSKJR.WDECLKIFSHNSPGNKCPITEM 

IE YLPECMKVLLDFC MLHSTEDKSCRD Y YIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMT1LVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWnYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGCFIVMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEDLKQKYRLKDLTFLLEKQHELIKLIIQKMEn 

SETEDDDSHCS FQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

WATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 

NCC YPG CQFKTA YGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDK1KTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRI HSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEK^FKCEFC^RCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRIHERIHCTVRPFKCNYCS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSFA'NESIOJSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKIIVGHQVPQANT 

IVQAAAAA\^NIV?PAbVAQNPEELPGNSRLQILR 

QVSLIAPPQS SRCPSEAG AMTQPAVLLTTHEQTD 
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E=Glutnmtc Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=IsoIeucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine» Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 
FEGLNAL1QEGTAEVTV VSDG G QN LA V ATTAPP V 
FSSSSQQELPKQTYSnQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSELQGTDWSELQSADWC1YNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGWGGEMTTLVLDNGAYNAKIGY 

SHElsTVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKG YL VN WD VQRQV WD YLFGKEMY 

QVDFLDTNIIITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCC11VDSGYSF 

THIVPYCRSKKXKJEAIIRINVGGKLLTNHLKEIISY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEOILRLANERFAVPEILFNPSDIGIOE 

MGDPEAIVYSIQNLPEEMQPHFFKNXVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMVVTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEM>fIFRLTGDLSHLAAIVILLLKrWKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNVFHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 
YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 
FFGRHRWVVYTTEMNG KNTF WD V D G SMVPPE 
WHRWLHSMTDDPFTTKPLTARXFIWTNHKFNVT 
GTPEQ Y VP YSTTRKKJQ E W1PP S TP YK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 
PQWRVSAFIENNIVVFENFWEGLWMNCVRQAM 
RMQCKJYDSLLALSPDLQAARGLMCAASVMSFL 
AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFII 
TGMVVLIPVSWVANAIIRDFYNSIVNVAQKRELG 
EALYLGWTTALVLIVGG ALFCCVFCCNEKSS SYR 
YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 

ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYWTRT1SCHV 

QNGTYLQRVLQNCPWPMSCPG SS YRTV VRPTYK 

VMYKIVTAREWRCCPGHSRVSCEEVAGSSASLE 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGHTGPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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X=Unknown, *=Stop cod on,/= possible nucleotide deletion, 
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DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYC^E>nDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNWSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVRFMMWKKHYILHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWYMHPSQDFIQVPVSAEDKS 

YRnYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKKJEYMNRKMFGRDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

WSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSIIIKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHffiMEPEWEAAJr^QMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLDEHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDWQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDEIKREI1HQLSIKPM 

AHSELVKSU>EDENKETGMESVffiAVAJiFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLENVTEEHVVTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRW1L 

KTFNAVKKMRJESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARLRREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

N1FNNRLNFSDQPNLTQWIRTISQQDCALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESIKJEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSVVQGHFCKPFASLVPND 

SHEELPCILDIDMFHLLVGLVLAFPALQCQDFSG1 

SLGTGDLHIFHLVTMAHIIQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRK T SEVICRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLVG1DWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNrTVVQAKLAKNY 

GMTRMDPYCRLRLG YA VYETPTAHN G AKNPRW 

NKVmCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

H1T1PESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VT^SYALLPAAMVMPPQPWLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAI QDMFPNMD QE V1RS V LE AQRGNKD AAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASAJDMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSV AFLGRRLVLSQ WLG ILATLAGLV W 

GLADLLSKHDSQHKLSEVITGDLLIIMAQITVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYrPAGSFSGNPRGTLEDALDAFCQVGQQP 

LIAVALLGNISSIAFFNFAGISVTKELSATTRMVL 

DSLRT V VI WALSL ALG WE AFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 

TPINDAS 


3209 


A 


104 


1999 


AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPG CG VTFEI VSNIPEDAQG VEEREAJLARMA ANV 

ENPA S ADSEAYIEKYLRS VLA VENLLTLDRLRQE 

VAVKEQLTGKGKJLSRRSISSPNVNRLSGSRQDLIP 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNI^SYLNPVKSFVPQMPKLL 

KSLFPVRJDEKRGBCRPSPLAHQPVPRIMVQSASPDI 

RVTRMEEAQPEMGPD VL V QTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAP1SHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 

QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHW1.LTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSIDAISMFLGGLLATI 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 

SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
T1DS AEAPADPFA VPEGR SQD ARG Y 


3212 


A 


1 


1962 


FRCGL APKGRPRRRAD.PV AS A IMDPAE A VLQEK 
ALICFMMEFRS WCPG WNTMARS RLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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X-IJnknown, *=Stop codon, /^possible nucleotide deletion, 
V=p©ssible nucleotide insertion 










AFQNSSEREDCNNGEPPRKJIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKIXLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTTLIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIJDPEKNSLRQTYNSCA 

RLCLNQETVC L A STAMKTENC V AKTKLANGTS S 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGML WKKLI ERM V RTDSL WRGL AERRG WG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVHTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VXHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDffiCGACLRVLEGHEELVRCIRFDNK 

RTVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMOPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKJIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGML WKKLI ERM VRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKHQDIETIES 

NWRCGRHSLQR1HCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFTWGMMVTCSKDRS1AVWDMASPTDTTL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLKGHKRGIACLQYRDRLVVSGS 

SDNT1RLWDIECGACLRVLEGHEELVRC1KFDNK 

RWSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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to last amino 
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peptide 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, FHPhenylalanine, G^GIyeine, H=Histidine, 
I=Isolcucine, K=JLysine, L=Leucine, M=Methionine, 
N=Aspnragine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=ValIne, \V=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codoo, A= possible nucleotide deletion, 
\=possible nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAIVtAAN 

LSRNGPALQE A YVRV VTEKSPTD W ALFT YEGN S 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHYTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEWSRNRNEQESAVHPRE1FKQKERA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEV1DE 

GWWRGYGPDGHFGMFPANYVEL1E 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVTtVVDNSALGNSPYHRAPRCIHVYKFCN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNVVLIEDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKJPTAKSLPCD 

VCQDIAAAAGNGLNPDATESD1LALVIWKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEG ALCQDC VRQV SRLQEA V 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNVVQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRKRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKKLLTVSSHNLESKSTKRDDLVAFKGGCSILPLP 

YMIQCKHF VTQYEP VLIESLKDMMDP V A VCKKV 

GACHGPRTPLLGTOQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRJLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNVVQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDIL VAFKG GCSILPLP 

YMIQC^FVTQYEPVLreSLJOD^^IDPVA VCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEG WKGCTCTFKDRSKLREHLRSHTQEKV VA 
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NO: 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 
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sequence 


Predicted end 
nucleotide 
location 
* corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G= Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=ProIine, Q=G1utamine, R«Arginine, S=*Serine, 
T=Threonine» V^Valine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLLIU^HMRNHVInIHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPS GHPRFRYKEHEDG YMRLQLVR YES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHVV 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGIPSGNTRGTGL VLDGDTS YTYHL VCMGPE A S 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

Q ANKG APHS SPARGTPAGTTPG ASQ APKAFNKP 

HLANGHVVPIKPQVKGVVREENKVRAVPTWAS 

VQWDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPY1.SPGTPQLEFSA 

FG AFGKPS SLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSP1 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYnSVKGIKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVTWKGEMKGSAITGP 
VAKECADLWPRIASNAGSIA 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

E AAKTHS VETP YG S VTFTV YGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEHQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTnGVGVGAGAYILARYALNHPDTVEGLVLINl 

DPNAKGWMDWAAHKLTGLTSSEPEMILGHLFSQ 

EELSGNSELIQKYRNIITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 
GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 
EQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKJLLESDYFRYYKVNLICRPCPF\VNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAM 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADD1QSPEAEYVDLLLNPERYTGYK 

GPDAWKIVVNV1YEENCFKPQTIKRPLNPLASGQG 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenyialanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, Lr=Leucine, M=Methioi)ine, 
N=Asparag1ne, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop cod on, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TSEENTr^SWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWLEKKWGHN1TEFQQRFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKJEDFRLHFRNISRIMDCVGCFKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQEIVSLFNAFGRISYKCERIRKTSRNLLQ 

NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSUTRFMYDSFDNTYQA 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSTVAVVVYDITOLNSFQQTSKWIDDVRT 

ERG SD VIIML VGNKTDL ADKRQITIEEGEQRAKE 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIG SSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGAIJETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFVVSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNlsT^STGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDIEEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WND YKNNN S SN WG G G RPDEKTP S S WTs 1 ENP S KD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESS ASKP V SGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSmWLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKJO^NINLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFS SG GiVJDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEA>nviHKNGAIVAPGK 
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NO: 
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Predicted 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 
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Predicted end 
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to last amino 
acid residue of 
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sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspnrtic Acid, 
£=Glutamic Acid, F=Pnenylalantne, G=Glycine, H=Histidine, 
I=L>oIeucine, K=JLysine, L^Leucine, iM=Metbionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Se rine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNHISSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

1CMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SL WG VPTVEDPHRMGSPAPLLPGDLLG GGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLV1YLQRYMDPSTYQVLSNLKIGSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCU 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 

LMSAVMKHGSSITRLFWSCSLVVNAVLSAVLL 

RLQLTAAFFL ATLUGL AMRL YYG SR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTC AD S YSFVFSRDPNGLPPEAQKIV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCWVGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFLICFSWNPASYHNVQEEWVPEL 

KX)CMPHVPYVLIGTQIDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

VFDEAILTIFHPKKKKKRCSEGHSCCS n 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

Q WRF VDVLGLEEESLG S VPAPAC ALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFILFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGiVTLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQL YGRLYSESSRJRVLLGRL WRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KRLEEMSNMFQSSG VQHHPPEPKA QTEGNEDSE 

GKEQRWEMVMDKKHFKJ.WRRPrTGTHLYQYRV 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 

VIERDVVSGSEVLHWTHFPYPMYSRJ^YVYVRR 

Y S VDQEKNMM VJL VSRA VEHP $ V PESPEF V RVRS 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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Predicted 
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Predicted end 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine 1 G=Giycine, H«Histidine, 
I=Isolcucine, K=Lysine, Leucine, M=Methiooinc, 
N=Asparagine, P=ProUne, Q=Glutaraine T R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=tjn known, *=*Stop codon, /^possible nucleotide deletion, 
V=possibIc nucleotide insertion 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEIKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAK 
IEYA 


3231 


A 


2117 


590 


FVPEPPEA G ASSPC APGDPDMSFRK WRQSKFRH 

VFGQPVKNDQCYEDIRVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHhTOEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVWLEGHTBCRVGIIAWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

VYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

GMGSMPKRGLEVSKCEIARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPELISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWV1LGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVWVI 
ELVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKI5SITUSMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RJLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVVVI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITUSMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNILGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIILRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLST1E 

AAQLLQ1LQALHPPLTIDGKTIN VEFAKG SKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPG1TGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTTMSPAVLK SELQSPTHPSSALPPATSPTAQE 

S YS QYPVPD VSTYQYDETSG YY YDPQTG L Y YDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E*=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Jsolcucinc, K=Lysine, L=Le urine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V^aline, W=Tryptophan, Y=Tyroslne, 
X=Un known, *=Stop codon, /=possibIe nucleotide deletion, 
\=pcissib!e nucleotide insertion 










GHKETGAPSKEGK3SKKJEKHKTKTAQQIAKDME 

RV/ARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKJLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALERHQQLSGLHKQNLEI 

HRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRXGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKXQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQILPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKIKLD 

TPEEIARWREERRKNYPTLANEERKKKLKLEKEK 

RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKXSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRWSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFSASSRVGSKKEIQEAKA 

PSPSINRQTSIETDRVSKEFffiFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSIEEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPE'rTDDEKKDLAIQKRTRALRWVTPQMLCVPV 

NEDIPEVSDMVVKAITDIIEMDSKRVPRDKLACIT 

KCSKH1FNAIKTTKNEPASADDFLPTLIYIVLKGNP 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

VAFIEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESVVSPDACLGVKQMYKNLDLLSQLNERQERJiVlN 

EAICKLEKDLIDWTDGIAREVQDIVEKYPLEIICPP 

NQPLAAJDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLS VCPTG VFRPAPCRMAFMKK YLLP £L G LFM A 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 
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Amino acid sequence (A=» Ala nine OCysteine, D=Aspartie Acid, 
E=Glutamic Acid, F=P b en y] alanine, G^GIycine, H=Histidioe, 
I=I$oleucinc, K=Lysine, L=Lcucine, M^Methionine, 
N=Asparagine, P=ProHne, Q=Clutamine, R^Arginlne, S=Serine, 
T^Threonine, V=»Valine, W=Tryptophan, Y=»Tyrosine, 
X— Unknown, *=Stop codon, /=possible nucleotide deletion, 
V*possible nucleotide insertion 










AYHLAKMGAHVVVTARSKETLQKWSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNHITNT SLNLFHDDI HHVRKSME VNFL S Y V 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNFIIFYLYNKXLW/QPLKKK*EA 
HWYPDKPLKGS GFHT/ GEMVDPVGELAAKRSGL 
TVED 


3240 


A 


1255 


1425 


HES YH VNPNLCNP V APTS G AHSIG* KWPS WLG A 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DLITCLEQGKJEPWNMKRHAMVDQPPGR 


3242 


A 


50 


24] 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKYIQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 
LDL SKRYVK AL AEENKNT VD VENGASMAG YGK 
ITVEYF 


3244 


A 


37 


1391 


V^MDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYICLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

ArQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFY 

FGWGSFLFILIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVITLYTMFVTWSALSSIPEQKCNP 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGLTIF 

JLLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIVVEAAAGAGALITLLLMULLVRJLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 
RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 
LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAIDI 
HNKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSELGMLVGLRYLEVEPVSRQKK 
RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKIKDARJCGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQAXICtCPIKGKQAPRKKAQGKT 
QQNRKLTDF YPVRRSSRK SKAELQSEERKRIDELl 
ESGKEEGMKIDLIDGKGRGV1ATKQFSRGDFVVE 
YHGDLIE1TDAKKRE AL YAQDPSTGCYMY YFQ Y 
LSKTYCVDATRETNRLGRLINHSKCGNCQTKLH 
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Amino acid sequence (A=Alanine C=Cysteine t D=Aspartic Acid, 
E=Glutamic Add, F=PhenylaIanioe, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, 1^ Leu cine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DIDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 

AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAVVSH 

QSSVTPDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRVVEPKRAVSREDSVKPGA 

HLTVKKIFVGGIKEDTEEYNLRDYFEKYGKIETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDKIVYQKY 

HTINGHNCEVKKALSKQEMQS AG SQRG RGG GS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEFILENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESrtDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EE1RTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAELKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDUTDPFKXAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLV1PEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGrTSTTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASKVTFIHGYmKLGEAGIKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAADLKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 

KIRRERNYSWMDDTICKDKLPNYEEKTKMFYEE 

HLHLDDEIRYILDGSGYFDVRDKEDQWTRTFMEK 

GDMVTLPAGrYHRFTVDEKNYTKAMRLFVGEPV 

WTA YNRPADHFEARG Q Y VKF L AQTA 


3253 


A 


2 


9S4 


ARAAAHCGICW-VRWWRKRRSVMGIQTSPVIXA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenyl alanine, G=Glycine, H=Histidine, 
I=IsoIeucJne, K=Lysine, L=JLeucine, M=Methionine, 
N^Asparagine.P^ProHne, Q=Glutamine, R=Arginine, S=Serine, 
T^Threoniae, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 

GKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDVVEF 

RGPSGLLTYTGKGHFN1QPNKKSPPEPRVAKKLG 

MIAGGTG1TPMLQLIRAILKVPEDPTQCFLLFANQ 

TEKDIILREDLEELQARYPNRFKLWFTLDHPPKD 

WAYSKGFVfADMIREHLPAPGDDVLVLLCGPPP 

MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPA RPV AA VTQ VQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNW1AHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFA KRMA ALKNK 

PQVPVPGSDISETQVERECRGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKDCCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKILFYHPNEVEKNEK1RNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMV VRNPIIEKQSKDGKP VIE YQEEELLDKV YS S 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNTVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMS AA VCFMIDA S V HPTLDFC 

RRLDSIVGPQLTVLASDICEQWINKJFUS4SGSEKEP 

QFKFIYFNHMNLAEKSTVHMRKTPSVSLTSVHPD 

LMKILGDINSDFTRVDEDEEIIVKAMSDYWVVG 

KKSDRRELYVILNQKNANLIEVNEEVKKLCATQF 

NNIFFLD 


3258 


A 


113 


1558 


APRGCSMPHRKJCKPFIEKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 

FDDD YD YLQHLKEPSGPSELIPS STFS AHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPOmLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

F WSEETKSRFTE YSMTSS VMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

NTDYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

EEEEMITVVLEEAICEKWDCESICSTYSNLYNHPQ 

UKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 

RIQMING SDLPK VSTQPRS KNESKEDKRA RKQ A J 

KEERKERRVEKi<ANKLAFKLEKRRQEIOELLNLK 

KNVEGLKL 
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Amino acid sequence (A— Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycioe, H-Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M= Methionine, 
N=Asparagine, P=Proline, Q^GIu famine, R=Arglninc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\= possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMNIQTQNKVITYIACLMQiVfyF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVLASWTMSALYSLLQILMVVRLSFCT 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTVWPMLNPFIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGELSPSELRKIFSNLE 

DILQLmGLhnEQMKAVRKRNETSVlDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRJLQLKDIIPTQMQRL 

TKYPLLLDNIATYTEWPTEREKVKKAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIFIEGPLVWKVNRDKTID 

L YTLLLEDBLVLLQKQDDRL VLRC HSK IL A ST AD 

SKHTFSPVDCLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

F V AERQF AKEQHTDGTLKEVGEDYQI A IPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASMLVMDIIMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKX)VNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GIPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHfCIEA 

DLEHLKKVEESYTILCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTICIELLPSYST 

ATL1DEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLILLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIWSMVSSSLLTVRAAIPIIMGANIGTSITNT 

rVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKlilVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QN VVTMKNVTYKEN1AKCQHIFVNFHLPDL A VGT 

ILLILSLLVLCGCLIMIVK1LGSVLKGQVATVIKJCT 

INTDFPFPFAWLTGYLAILVGAGMTFIVQSSSVFT 

SALTPLIGIGVITIERAYPLTLGSNIGTTTTA1LAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFTRL 

PTRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVFniLVLCLRLLQSRCPR 

VLPI<J<LQNWNFLPLWMRSLKPVVOAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPICCCRCSKCCE 

DLEE A Q EG QD VPVKAPETFDNTTI SRE A Q G E V PA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, INyVspartic Acid, 
E=Glutarnic Acid, F=Phenylalanine > G=Glycine, H=Htstidine, 
I=Isoleucine, K=Lysine, L= Leu cine, M=Methlonioe, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown» *=Stop codon, A=possibIe nucleotide deletion, 
V=possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFVVGLVENLLVICVNAVRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAITPLPEVV 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPL1TVFNVLTACRJLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 

HLVHLLYFFYDVIDCFSMLHCVINP1LYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHVVIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQVVDSRATGR 

FRGTEPEPRDGIEPGHIPGTVNIPFTDFLSQEGLEK 

SPEE1RHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQEFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDWRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVS ATMSG VTTCLRFPG QLN A 

DLRKLAYNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSK3SnV[MAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFICRJ 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 
RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 
VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 
LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 
RTDP VP VTIALDSL S WLLLRLPCTTLCQ VLH A V S 
HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 
GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 
IRMWFQWSEQRDY1DTTWNCGYLLASSFVFLNL 
LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 
ILWDLKFLMRNL ALGG GLLLLLAESRSEGKSMF 
AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 
FDA S FFS IVQNIVGTALMIL V AIGFKTKLA ALTL V 
VWLFAim'YTOAFWTIPVYKPMHDFLKYDFFQT 
MSVIGGLLLYVALG PGG VSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D= As parti c Acid, 
E=Glutamic Acid, F=PbenyIalaninc, G=Glycine, H<=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T«Threonine, V=Valine, W-Tryptophan, Y«Tyrosine, 
X = Unknown, * = Stop codon, / — possible nucleotide deletion? 
V=possible nucteotide insertion 










LCFVFGTAALS1RSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKJEGQVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGAJlPSLKiO\RSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDKFVPNDRPTWHILA 

GLFSVTGVLVVTTWLLSGRAAVVPLGTWRRLSL 

CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 

LWKEY AKGD SRYILGDNFTVCMETTT ACL WGPL 

SLWVVIAFLRQHPLRFILQLVVSVGQIYGDVLYF 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 

LPGVLVLDAVK1HLTHAQSTLDAKATKAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEIKKSRRTVESNPIFFKKNKKI 
Q 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFFIITKCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTTFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTL CDILES ACCDHSGS YCLVS WLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKJ^SFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLK1SKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

G SRAPQP V VRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKXLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRVVRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 

TILLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 

VGLVTRPLMDYLPTWQKIYFYSWG 


3275 


A 


575 


759 


SVYSASSCKCCKYRKTEQIPDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRELLAAGHPSMPSSDCLLWEGSLELRPL 
OHISSJLL VL V STTCLFAFPR VPIAFESK SCL1 YHCH 
CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 
SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 
MTSNPELKDKPLG VQQKYLVVTCNYEARKJLG VK 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
£>=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop eodon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSP V VERLG FDEM 7 VDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHTRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKJLLAKL 

VSGWKPNQQTVLLPESCQHLIHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLDRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMXLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDK£TNRDFLPSGRIESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDIPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 

AYVLRVGGLVYT1TDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQEL AERG VRI VSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNILVENKMKIYGVEVEII 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKJETVHDLLLTALDGGDPVLSG 

TTH1RVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGIMGKLTYSFRNEEEKJSETFQL 

DSNLGEISTLQSLDYEESRF YLMEV V AQDG G AL 

VAS AK VVVTVQD VNDNAPE VILTSLTS SISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYNITLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEELYPAL 

PTDGSTGVELAPRSAEPGYLVTKWAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLVVAVAAVS 

CVFLAF VIVLLVLRLRRWHKSRLLQAEGSRLA G 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSONGDDT 

GTWPlNlNQFDTEMLQAMILASASEAADGSS'rLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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SEQID 
NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
£=GIutamic Acid, F=Phenyla!anine T CXJIycine, H=Histidine, 
I=Isoleucine, K= Lysine, JL=Leucine, M^Methionine, 
N^Asparagfne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSWAQGNGAPASNKEADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VKVLTLJLQAHFiAMEKMEEFVYKVWEGRWRVI 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

RIHTETGNrWTHLLGFVLFLFLGELTMLRPNMYF 

MAPLQEKWFGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSIVCVLGISAirVAQWDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFT1AEGFVKATTVGQ 

MGWFFLN4AVMYITGAGLYAARIPERFFPGKFDI 

WFQSHQIFHVLWAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKXA 

KLQAQVRIGGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAV>miAGIEEVNMIKJ3DGTVIrffNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

L APG AAAFAGLGG APRFPPRG S A AGRTMLLKE Y 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

VVQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYT1TEYTCSFLPKFSIH 

1ETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKVVR 

DILLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNDCVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


LKSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAWGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 
SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 
V VFHQLGTAMPMS VEEGPECQG P VVDRRCPRCG 
HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 
EDS 


3285 


A 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 

CLTFSKSELAS AVLEA VENNTL STEPVGLQPIRF V 

KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 

YYYISPFCRYRITSVCNFFTYJRYIQQGLVKQQDV 

DQMFWEVMQLRKEMSL AKLG YFKEEL 


3286 


A 


3 


5S9 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPE VPPEEFRPFL A KMRG ILKS IAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Acid, 
E=GIut&mic Acid, FHPhenylalanine, G=Glycine, H=Histidine > 
I-Isoleucine, K=Lysine, I/=L*ucine, M=iMethionine, 
N=Asparagine, P^Proline, Q=Glataminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Un!tnown, **=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQA A VI SKF 
WKSHKTKJRESLMNQSRWNSGLRGLSWRVDGK 
SQSRHS AQ1HTP VAUELELGKYG QESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTIQEKDRDGCPKIVNLGSSKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 

RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

K.VQNIEDEYKNPRRNLSLMREKJLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGICAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRC A SQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPA ARPP VP APP ALPRGRPGTEG STSLS AP A VL 

VVAVAVVWVVSAVAWA1VIANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRL1ARQLAKIHA 

IHAHNGWIPKSNLWLKMGKYFSLIPTGFADEDrN 

KRFLSDIPSSQILQEEMTWMKEILSNLGSPVVLCH 

NDLLCKMIYNEKQGDVQFIDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTTEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 

ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 

RYADDSFTSAFVSTVGIDFKVKTVFKNEKR1KLQ1 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERLVDIICDKMSESLETDPAITAAKQNTRLKET 

PPPPQPNCAC 


3292 


A 


2 


4136 


DI^P\VNSRVDDFVTNLIHLSSKGFUSPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTR.RKLQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=€lutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, A=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPIXLDDVARESWLLPGSNDLLLEVGPR 

LNFSTPTSTNrVSVCRATGLGPVDRVETTRRYRJLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHP1QSFSP 

ESMPEPLNGPINELGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFT'AETHNFPTGVCPFSGATTGTGGRI 

RDVQCTGRGAHWAGTAGYCFGNLHIPGYNLP 

WEDLSFQYPGWARPLEVABEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADHISKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVERACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 

VGPLQTPLADVAVVALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLV1S 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRJLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKX>RLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLA QVLKR YRDAGLHCLELGHTGE AGPHAMVR 

VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQIEARGL 

APLHWADODGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 

AMHY QMS VTLKYEIKKLryVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPRKNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSK1CLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFl/rKEELLQRCAQKSPRVAPGSARPWALRSLL 

HIvNLYLRTHQPARYSLTPEGJLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 



302 



Printed from Mimosa 03/01/13 09:54:32 Page: 303 



WO 01/57190 PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteinc, D=Aspartic Acid, 
E=GIutaniic Acid, ^Phenylalanine, G=Glycine, H=H Uridine, 
I=IsoIeucine, K=Lysinr, JL=Leucine, M-Methiooine, 
N^Asparagine, P=Proline, Q=GIutnmine, R=Arginine f S=Serine, 
T=Threonine t V=Valine, W=Tryptophan, Y=Tyrosine, 
X=»Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 

QRLHVTHTVRiCLHVGDFVWVAQETNPRDPANP 

GELVLDffiVERKRLDDLCSSIIDGRFREQKFRLKR 

CGLERRVYLVEEHGSVHNLSLPESTLLQAVTNTQ 

VIDGFFVKRTADIKESAAY1.ALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 

AGAIKMCAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSW1EQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQIAKSFKA QFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVITEILASRT 

KNQLREIMKAYEEDYGSSLEEDIQADTSGYLERJ 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

KJRGTDEMKJFITILCTRSATHLLRVFEEYEK1AKK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIRNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAIPLRGDGS 
GETGPGRV APGEVRG SPRGH V AGPEGPRE VLFFF 
FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 
SEKALANQFLAPGRVPTTARERVPATKTVHLQS 
RARYTSEMRSELLGTDSAEPEMDVRKRTGV AG S 
QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 
ARSLKTNTLA A QS VIKKDNQTLSHSLKMADQNL 
EKLKTESERLEQHTQKSVNWLLWAMLUVCFIFIS 
M1LFIRIMPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 

VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEVIAAHRCCNKNRIEERSQTVKCSCLPGKVAG 

TTRNRPS CVDA SI VIGK WWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRIHPRT 


3298 


A 


157 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 

KAIEENNNFIKMAKEKXAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

G G APRRRTPVTMWRLLARAS APLLRVPLSDS WA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFIEGNFAILALG 

GG YLH WGHFEMMRLTINRSMDPKmiFAl WRVP 

APFKPITRKSVGHRMGGGKGAIDHYVTPVKAGR 

LVVEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMIUCDQEERERNNQNPWTFERIATANML 

GIRKVXSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 
CILVSMGKNVMLDCGMHMGFNDDRRFPDFSYI 
TQNGKLTDFLDCVIISHFHLDHCGALPYFSEMVG 
YDGPTYMTHPTQAICPILLEDYRKIAVDKKGEAN 
FFTSQA1IKX)CMKKVVAVHLHQTVQVDDELEGCA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glntamic Acid, F=Phenylalanine, G=Glyctne, H=Histidine, 
I=Iso!eucine, K=Lysine, L=JLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q^Glutamlne, R=Arglnine, S=Serine, 
T«Threonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
Y=possib!e nucleotide insertion 










YYAGHVLGAAMFQIKVGSESVVYTGDYNMTPD 

RHLGAAWmKCRPNLLITESTYATTERJDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPrYFSTGLTEKANHYYKLFIPWT 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

VWATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSIPVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRV YSHLKSVLKDHCVQHLPDG S 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KXKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALIEERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVELDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITICEEMLDIMKSIYDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGWTIEEFIESCQK 
DENIMRSMQLFDNVT 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQrWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPQIFNKSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYPAT 

ALADNKPVAPDRRISGHVG1IFSMSYLESKGLLA 

TASEDRSVRJWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 

APRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHLVGRGYRGLG/DLG SLLQVP* * ARYTQGCDS 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 

FPVLLPAGGSSWSKGLRJVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSV/EGAQLELGPAWL 


3307 


A 


2 


927 


RTSRV EKGLRKAG A A V TMESDE WFSQ ALP ANTS 
AQKAELLAJLTQ A 1 R WG K.0 IN VNTDSRY AFATVH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locution 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=€lutamic Acid, F=Pheny lala nine, G=Gryctne, H=Histidine t 
I~Isoleucine, K= Lysine, L^Leucine, M=Methionine, 
N»Asparagjne, P«ProIine, Q=<?l Diamine, R«Arginine* S=Serine, 
T^Threonine, V= Valine, VY^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=pOSSib!e nucleotide insertion 










VRGAICQERRLLTSAEKAIKNKNPPSSKPNRSSSVF 

WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 

DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 

NETVNMVVKFLLNE1IPRHGLPVAIGSDNGPAFA 

LSIV* S VSKALNIQ WKLHC A YRPQSSGQVERMNC 

TLKNTLTKXILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPILPKLRDAQLAKISQTOLLQ 

YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DWYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFDEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDUFHPWKICEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVTDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKJLRSGRYC*KRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRJLERAKKLQEQREKEMVEKQKQQ 

EIAAAAAATGGSVLNVAALLASGTQVTPQIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A - 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 

P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 

ASAPCRAVPLSPRRJLTWPPHLQVGILIPTGRPWK 

NL 


3313 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 
IAPVCTPAWVTQRJDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRJRENRLKPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHWHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG *GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP**T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNAVDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKPTVAYVRPMDGQESMEPKLSSEHYSS 

Q SHGNSMTELKPSSKAFH^TKLKIPS QPLDA S A SG 

DVSCVDEELKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino actd sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=ClutAmic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=>Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










SDSEANEPSQS A SPEPEPPPTNK WQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGRVAPKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KIESETPVI^LASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPK YPESNRTPVKPS S VEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKIUCHKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

N AD ALSDRFEKA V YYLD A V V SFIECGNALEKNA 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKX, VHSYP YD WRTQETC G Yl VPARQWFI 
NXTRDIKTAAKELLKK VKJFIPG S ALNGMVEMMD 
RRPYWCISRQRVWGVPIPVFHHKTKDEYLINSQT 
TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 
GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 

GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 

LYWDCLLMRGHEITEQPMKAEXRAGSIMVKEAIF 

LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
MKXISPRDFVDLVLVXRYEDGTISSNATHVEHPL 

CPPKLPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 
HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 
ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 
VADHKNLEVIVTNGYDKDGFVHDIQNDIHASSSL 
NGRSTVHVBCPIDENLGQTGKSAVCrHQDINDDH 

VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF* LSFL*FPGL ARAKSIP 
TKTYSNE VVTLWYRPPDILLG STD Y STQEDMW* G 
QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 
RG VGCIFYEMATGRPLFPG STV EE QLHFIFRIL SE 
EAVVALCAVETHR 


3324 


A 


1276 


466 


PGSTHASARITIY*L*I'1LSNAT.EVDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLTPPPGFPPPPG 
APPPSL1PTIESGHSSGYDSRSA1VU-PYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 
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sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E-=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
1= Iso leu cine, K= Lysine, L»Leucine, M=Methiooine, 
N=Asparagine, P*=Proline, Q=GIutamine, R=Arginine, S^Berine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possJble nucleotide deletion, 
Impossible nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHK1IKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHN ANLISVL* *GEQGC A*NVFHISFS* AHN 

RNLLSIDFDfflTRTGKIYDDHRKFTLRJLYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRY1FEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVL YK YTKQ ARLSEVL YDTTQ VTLT YEES SGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 

DVSGRTEQFGKFSVINYDLNQVITTWMKHTKIF 

SANGQVIEVQYEILKAIAYWMTIQYDNVGRMVI 

CD1RVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

E1LYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKL1KYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI* QMSNSMLHLLC ASLS* 

TILGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADIIGVA 

NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFN1RYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 

GPG ASP * VETRPLTDGRR*PG VRPVG WTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

AVPKHRAWRTPLCSQ 


3327 


A 


1 


418 


CSECGKSFCKKSKFIIHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGBCNFYQK 
LHLIQHQRTHSGEKPYECSYCGKSFCQKTHLTQH 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 
GVKLY 


3328 


A 


1 


270 


VTRKLP1F1VDAFTARAFRGSPAADCLLENELDED 
MHQKIAREMNLSETAFIRKLHPTDNFAQRSCFGL 
IWFTPTTDLQILTSSrLPSIL 


3329 


A 


45 


419 


EELSCWQ1WQQ1AKDLTRCQDSMINNSQCHKQG 
DFP YQVG TELSI QISEDEN YI VNKADGPKNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQTSIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine OCysteine, D=Aspartic Acid, 
E=Glu ramie Acid, F=Pheny1alanine, G=Grycine, H=Histidine, 
l=Iso!eucinc, K=Lysine, L=OLeucine, M=Methionine, 
N=Asparagine, P=Pronne, Q=Glu famine, R=Argintne, S=Serine, 
T=Ttareonine, V-Valinc, \V=»Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible n ii cl co ride insertion 










AAIGLSFTTSTTTTATFTTNTTTTITSGFTVNQNQ 

LLSRGFENLVPYTSTVSVVTTPVMTYGHLEGLIN 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKJP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 

KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 

QRMMDASVYLQREVFLGTLNDRTNAIDFLMDR 

NNVVPRINTLILRTNQQYLNLLSTSVTADAEDFS 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AW1IFLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
VQLKQHISSRRHEIVDPV 


3334 


A 


304 • 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMIIFAI 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESUSAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEEFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGrNSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPEDVANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRIL ACKDPGRRLIDQSFL AFES SCMTFGD 
LVNKYCQAAHKLMVAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNTRRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKILKVTEQIKIEQTSRDG 
NVAEYLKLVNNADKQQAGRDCQVFEKKNQIC 


3339 


A 


1 


665 


AAAASNWGUTNIVNSIVGVSVLTMPFCFKQCGI 

VLGALLLVFCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLC1 

VLPLSLQRNMMASIQSFSAMALLFYTVFMFVIVL 

SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YTSKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


WLTWWPLFRDVSFYIVDLIMLIIFFLDNVIMWWE 
SLLLLTAYFCYVVFMKFNVQVEKVVVKQM1NR>J 
KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 1 
GGSSASLHNSLMRNSIFQNKIHTLDPHV j 


3343 


A 


I 


385 


FRVDNSEEV/ICDVFIISSERSFKLDSLKCGTVVYKV"] 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

*IHU ICMUUCVI 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence {A*=Alanine OCysteine, D=»Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=*Glycine, H=Histidine, 
I-Isoteucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glntatninc t R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possiblc nucleotide deletion, 

\— i li 1 a n ii t* 1 Art f isle* inCArtfnn 










KLAAKNSVGSGRISEIIEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
Q WNRVYSDTVQG QLRE YRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLRE YRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


A G 1 RH E A PPTTSNRHRRQIDRG VTHLNI S GLKMP 

RGIAIDWVAGNVYWTDSGRDVIEVAQMKGENR 

KTLISGMIDEPHAIWDPLRGTMYWSDWGNHPK 

IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSIDVFEDYrYGVTYINNRWKIHKPGHSPLVNLT 

GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 

GSRQCRCTAYFEGSRCEVNKCSRCLEGACWNK 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 

S1LIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITGVSHRARPENGFENIF 


3348 


A 


1 


1171 


LSKITMPVICNEPLSFIQRLTEYM*HTYFIHRPSSL 

S DP VDRMQC V AAF A V S A V ASQ WERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNIIVGKLWIEQYGNVEirNH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTECLYSVDPATFDAYKKNDKKNT 

EEKKNSKQMSTSEELDEMPVPDSESVFI1PGSVLL 

WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 

IPKTDCRLRPDTRAMENGErDQASEEKKRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

WIYSGSY WDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP*SNR1Y*ILQS*NISFS*LPN*NFASSSGKYLR 
TQK1KCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTOP 
DFLLLLFMSVPWSAPPFCPPAEGSRDGRPKASV 
ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 
AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**£ 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGQRPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGELAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 
GKNPMKAVGLAWAIGFPCGILLFILTKREVDKDR 
V KQMK ARQNMRJLSNTGE YES QRFR AS SQ S APSP 
DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAP7PKFDLL 
A SNF PP L PG S SSRMPGELVLENRtvlSD VVK G V Y K 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaratc Acid, F=Phenyla!anine, G=Glycine, H=Hish*dine, 
I=IsoIe urine, K=Lysine, L=Leucine, ^Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *«Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQrCDGLNQTTIP 

VSPPSTTKPSRASTASPCNNNTNAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 

KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 
PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 
SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 
TIILGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 
NRNHLLPDIVTC VQS SRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEVVER 

VLTFLPAKALLRVACVCRJLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKXFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRVVLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGWGLSFSGHR1QSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRIVTG 

NFILRKCNEVKDDDLFHSYTTJMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERIVCVMGPIDDSVASLVIAQLLFLQSESN 

KKP1HMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMIH 

QPSGGARGQATDIAIQAEEIMKLKKQLYNIYAKH 

TKQSLQVffiSAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


rWNFCRNLHMPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LGVAALCKFAVA*PRKKAYADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RTRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGISI 
MVRAQFRTNLPADAIGHRIRMML*PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDVVL 

RGSSDGRGSDSESDLPHRK1.PDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTVPV 

SVDDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

L1NNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSIKTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARAS\0,DTSMSAGS 

GSPSKTVTPKAVPMLTPTCPYSQPKNSQDXaKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SOMFEGVARVHGSPLELKQDNGS1EIN3ICKPNSV 

PQEL AATTEKTEPNSQEDKNDG GKSRlvG N IELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQIJC]s T DVSEE 
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SEQ ID 

NO: 


IVfpf hnti 

lUCUJUU 


X ICUILICU 

beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue or 
peptide 
sequence 


rrcuicico cuu 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=PhenyIalanine, (^Glycine, H=Hi$tidine, 
Msoleutine, K=Lysine, l^=Leucine, M=Methionme, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop cod on, /= possible nucleotide deletion, 
V=possible nucleotide insertion 










KDQKKPENEMSGKVELVLSQKVVKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNI.NSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQER1XQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

HVEDPWPFTVSSSSAIXJLSTSSSMTEGSGTMNKJ 

DLGNCQDEKQDRRWKXSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGA^\MnETLNLYFHIQCFRCG\ICKGQLGDA 

VSGTDVWKNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 
AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEIISRRMTFAL * C YSLTF VRFAHYVQVPWN WL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 

1 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKXKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMITIEEA L ARLKE YE AQHRQS AALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KJU.HKiVNSTRJR.VRja<XIRVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKXPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPK3CMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKEVIKSPTASRISLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFITSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSED\EEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINUCEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS* C YESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSKNQLGN 

YPTLPLMKS GD ALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVL>nK^RRICPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

iVift, VPQKTI ASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGraHPLG 

TKEG VD AE QRM QPKIPS QPPP VPAKKSRJERL ANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTRVKVSCARGVDLETLTENKLX 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glntnmic Add, F=Phenylalanine, G=Glydne, H=KDstidine, 
I=Isoleurine, K=Lysine, L=Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q=C1utamine, R=Arginlne, S=Serine, 
T=ThreoDine, V=Valine, W-Tryptophan, Y=»Tyrosine, 
X=Un known, *=Stop codon, /^possible nudeoride deletion, 
\=possible nudeotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\P\EALVQRYAED 

LDQPERDVAANMDQIRVKQLRKQHRMAJPSGGL 

TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 

GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 

RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVG Y AHTLHLLPFAGS S WLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTK WD V STTKAR V APEKKQD VGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

H1KPDQFTYTSDHFETIN4KYAEKLIQEGKAYVDD 

TPGEQIKAEREQRIESKHRKNPIEKNLQMWEEMK 

KG SQFGH SCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\NV\YPTYDFACPIVDSIEGVTHAL 

RTTEYHDRDEQFYWUEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRJSVVNMEWDKI 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKIISLDAK 

LNLENKDYKXTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDUQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKKVEENLADW 

YSQVITKSEM1EYHDISGCYILRPWAYAIWEAIKJD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNVVRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPVVKGRKTEKEKFAGGDYTTTIEAF 

1SASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQF AYQNS WG LTTRTIG VMIMVHGDNMGL VL 

PPRVACVQWIIPCGITNALSEEDKEALIAICCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKJLQAILEDIQVTLFTRASEDLKTHMVVANT 

MEDFQKJLDSGKIVQIPFCGEIDCEDWIKKTTARD 

QDLEPGAPSMGAKSLC1PFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVL1QK\LI\ETLKPFGGFLKKEEGTA 

SRRNFNFGKN*[NLVKEWTRRNQ*KAKNLPQSVT\ 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=CIycine, H=Histidine, 
I=lso leucine, K=Lysine, L=Leucine, M=Melhionine, 
N=AsparagIne, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=*Stop codon, A=possible nucleotide deletion, 
V=possibIc nucleotide insertion 










ENVXGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFTVSFYDKLKLQEEVKDLRAVEEA 

FVPVUCLCFDGIEIDELFARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTDEILHLVPNIDNFRJLT 

LRAIKLWAKRHNIYSNILGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEILLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRJDLVGSLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

LSMDSDNSMSVPSPTS ATKTSPLNSSG SSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPIVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VTKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRJNfRHVVREKTGAEEQAVKRRGKJ^EL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQtSWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRSYIDRDSEYLEQENEPDGTLDQKJLLEDLQKK 

KNDLRY1EMQHFREKLPSYGMQICELVNLIDNHQ 

VTVTSGETGCGKTTQVTQFILDNYIERGKG S ACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

HIVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPVVEYLL 

EDVIEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDY VRELRRRYS A STVD VIEM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN 

QTQVFKRTPPGVRKIYIATNIAETSITIDDVVYVID 

GGKIKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQLVRSLNALDKQEELTPLGVHLARLPVEP 

mGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNTNSDNEKTIKAVIC 

AGLYPKVAKIRLMLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWL1YHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQET1AVDEWIVF 

QSPARIAHLVKRAVVHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


87S 


ECCNVRPLRETDLLKMKRKPRASSPVVEEQPRA 
NTKETRKKKSFSQPMS ASTKJsESQDGRRKGK* L 
KGRARKKNAPQKSMALRTLEEGSRPTPSGHSDQL 
NEEL* QNELQLEQ/PEGT* LEQ Q SHOT QPEQQSGR 
MPTISTLSLSSE 



313 



Printed from Mimosa 03/01/13 09:54:44 Page: 314 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, r>=Aspartic Acid, 
E=G!utamlc Acid, F=Pheny1 alanine, C=Glycine, H=Histidine, 
I=IsoIeucine, K^Lysine, L=Leucine, M=Methionine, 
N=*Asparagine,P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan t Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 

KWAKKVn (TFFR"NNFGVRFPYOn TrXVTFPnAAT 
xvrlA rv n i , vj r r ivi n i n i vj vivcr i yiijLtjjuircy/\nij 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 
KDLYGAKL1AQKCQVRNCPHFKNAVSGSECLLS 
MVEEGNPHHYFVATQDQNLSVKVKKKPGVPLM 
FHQNTMVLDKPSP KTIAF VKA VESG\RLSQCMRK 
KVSNISKRNRV* *KTLNRGRRKKRKKISGPNPLS 
CLKKKKKAPDTQS SASEKKRKRKRIRNRSNPKV 
LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 

GQAGVQTGNACWELFCLEHGIQADGTFDAQASK 

rNDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAWEPYNSILTTHTTLEHSDCAFMVDNEAIYDI 

PUU\TT niCDDTVTKTr XI t> T TOAT\70CTTA CT DCnHAT 

NVDLTEFQTNLVPYPRIHFPLVTYAPI1SAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDWPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAG A WAQIPEETGLPQGRDTTQLLA SEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAPLTVVKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSDX 

SPR\PTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESICGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

OFYMRRKOT KT ^/^FDlV^^TVTKPRPOVVKOKKOR 

PKSEHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASG1EYTGPKLYKEPSAKSNKHIIQNAL 

AHrCT,AGKVNEGOKKKTLEEMEKSr>ANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKS1TKKM 

IEGLYKYNSDRKQFSHIPAKTLSASYDAITIHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWIATAGAL 
RLTLGG PDPRARPGIACLRPVRPFAG AQ VFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRlCVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLG V YFLSSKWVLRLYALHI1D 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, JL^Leucine, M=Methionine, 
N^Asparagine, P=ProIine, Q=Glutamine t R=Arginine, S=$erine, 
T=Tbreonine, V=Valiue, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKJLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKJCNQDRJLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRJRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHnD 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSG SRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMA SRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRJSERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKAC VSQLNGMVFCPHCGEDA SEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNG GCLSA VGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAVVNNHLEVAR.YMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTPIIWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

RAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLIFECNQACSCWRNCKNRVVQSGIKVRLQLYR 

TAKMG WG VRALQUPQGTFICE Y VGELI SD AE AD 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPNIIPVRWMLHQDLRFPRIAFFSSRD1RTGE 

ELGFD YGDRFWDIKSK YFTCQCG SEKCKH S AE A I 

ALEQSRJLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLrVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

FANFVDFOTSGTCIASAGSDQTVKVWDVRVNKL 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWRTNFDELF1CKGLTKR.NLICRLHFDSP 

PFILLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*SICRSLLPLLWISFLLILPQQQKPVVGLCQTRV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

co rrcs oft n d ■ no 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=G!ntamic Add, F=Pheny!n!anine, G=Glycine, H=Histidlne, 
I=Isoleutine, K= Lysine, L=Leucine, M=iMethionine, 

NaA ^narnoine P=Proline_ 0 = Glntamine RaAroinine. Q — Q snnp 

T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=5top codon, /^possible nucleotide deletion, 

\=possibIe nucleotide insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KV1</VSIPLAVTDALEHL\4EQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NWMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVG/WQIT*GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLJCLKTsTDTENHOPVSLSDLETOA SAG 

VISKJCAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKI.STWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTM.HTHQRTHTGEKPFTCHECGKKFSQNS 

r^IKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESP APLPSTCFPQERQDPGPC Y V SGAMA GLGP 

GVGDSEGGPRPLFCRKGALRQKWHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFW 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVG E A RN L I PM DPNG LSDP YVKLKLIPDPRNL 

TKQKTRTVJCATLN P V WNETF VFI^LKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVO 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 

ASPGRLHISDFSFLMVLGKGSFGKVMLAERRGSD 

EL Y A IK1LKKD VI V QDDD VDCTL VEKR VL AL GG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DT MYHTOOT fiKFKFPHA AFYA AFTATGT FFT TTNTO 

GIIYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYOPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQA1MEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPA\LTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISC WME S ARHSV VSTDQESAEEEPILIIEG 

FLLFNYKPLDT1WNRSYFLT1PYEECKRRRSTRVY 

QPPDSPGYFDGrTVWPMYLKYRQEMQDlTWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

1UINTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 
SVISQDDFFKPESEIETDKNGFLQYDVLEALNlvlE 
KMIVISATSCW.4ESAK.HSVVSTOQESAEEIPILIIEG 
FIXFN Y KPLDTI WKRSYTLTTPYEECKRRRSTRV Y 
QPPDSPG YFDGHV WPMYLKYRQEMQDIT WEV V 
YLDGTKSEEOLFLQVYEDLIQELAKQKCLQVTA* 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ncid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanme C=Cysteine, D=Aspartic Acid, 
E=Glntamic Acid, F=Phenylolanine, G=Grycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Le urine, M=M ethionine, 
N^Asparagine, P^Proline, Q=G Iota mine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=8top codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










10RNTTNPS/CK*IRKLQGVI 


3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAIERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

CEQDIYEWTKTNGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKPYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRJPLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGLEFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRKRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG * GRSNNYCRC * KVI *TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GN VCKKIRKNKRSSKNNERFDE* ISSS YHVEHP* 

KSLVKSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPG VSSFTDSNQQES 

ITTCREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDD YFHPKPGLF WEAERAYHSIA YSPSKLREQ 

REKVHENENIGTTEPGEHQE AKKAENS SNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVnCPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFG\ASKSIPT\CRD 

FEVIQVFPLRMRDWVLKNILMQLYEANSEHAGYL 

NEK\QRNKVKKIYL\DEKRLLAGDHP1DLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGIKEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPU^VKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQUO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Pheny!fllnnine, G=GlycIne 1 H=Hlstidine t 
£=IsoIeucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=ArginIne, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSWDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETIKIFEEQG 

LKSRIA\EIHESRTVKL\EQQLLVPRASDNKRD/IDK 
PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 
INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 
VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 
S V V VDGDTKHC VI YRTATGFGFAEP YNL YG SLK 
ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 
PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQV1LNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

♦NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNN VKCLMRKEHCE YN EP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDL1RH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPR1ASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRE/^FXCNHCGKGFNQTLDLIRH 

LRIHTGEK^YECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRJH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQK1HTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKTHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLl'IIIIRGIiTGEKPYECKECRKAFSHK 

KNFITHQKIHTRENPLSVi I VEPCASIRLWTSSDI 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcinc, D=v\spartic Acid, 
E=G1utamic Acid, F=Phenyla1aninc, C=Glycine, H=Hjsridine, 
I^Isoleucine, K— Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVPWHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

OTT>AFLFLFSFTORASFEDLPGQLARIAGEAPGV 

VRMVIG SKTOQ YMHTD VPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTY C VDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPVVNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQT1.NTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

i Kn\m\~> a 15 "ctrcr C7Dvc wtcltctywtt "Mrvrrvf rwAT?r\ 
cOV^l\/\.KJaJjJbJbriJ\J<^V lorlrv^V IijINlJll^ij^>IVliiV; 

HNERNSKLRQENMELAERLKKJLIEQYELREEHID 

KVFKHKDLQQQLVDAKJLQQAQEMLKEAEERHQ 

REKDFLLKEA VES QRMCELMKQQETHLKQQL A 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTK3CI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

G SHRTS A VRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKJCDDKDSPKK 

NKGICERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAWnTGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EIKGGDRVPADLRIISAHGCK VDNS SLTGESEPQT 

RSPDCTHEVNPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAVIFLIGnVANV 

PEGLLATVTVCLTLTAKRMAIOCNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDV>n r TTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQ1DE1LQNHTEIVFARTSPQQKLUV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GI A GSD VSKOAADMTLLDDNFA SIVTG VEEGRLI 

FDNLKXSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

t1lcidlgtdmvpaislayeaaesdimkrqprnpr 

tdkl vnerlisma ygqigm q alggffs yf vil a 
engflpgnlvgirlnwddrtvndledsygqqw 
tyeqrkvveftchtaffvsivwqwadliick.tr 
r>jsvfqqgmknkilifglfeetalaaflsycpgm 
d v alrmyplkps wwfc afp ys f.li f v ydeirjfcli | 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylolanine f OGlycine, H=Hisridine, 
I=lsoleucine, K=JLysine, L=Leudne, M 8 Methiontae, 
N=Asparagine, P=ProIine, Q=Glutomine, R=Arginine, S=Serine, 
T=Threonine» V= Valine, W=>Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLG CRNSKRT WRMLISKNMP WRRLQG I SFG 

MYSAEELKXLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQhWLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKJICPHCKTGRSWRKEHNS 

KXTITFPAMVHRTA GQKDSEPLGIEEAQIGKRG Y 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQT\TSTLQAVMKI)VVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIA1DRSFLSTLPGQSLIDKLYNI 

WIRiQSrTVNIVFDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPXOTWNVQELRQAVINGPN 

VHPGASMVrNEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVFXLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAK1TGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLG VEDIL VKPKAD VKRQRIEBESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMTDLKFKE E VNH YSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQEELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTG1K 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSVVQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKXESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDTYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQLVKWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREELMVASA 

NIKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGAVEAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVKJLPLMKINFDMSSLVVSLAHGAVIY 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRJ.YSNDIHAIANTYGIEAALRVIEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKVVRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDA YWL E L1NSELKEMERPELDELTLERVLE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
£=GIutamic Acid, F=Phenylnlanine, G=Crycine, H=Histidine, 
I=IsoIeurfne, K=LysIne, D=Leucioe, M=Methionine, 
N=Asparagine, P="Proline, Q=Glutamine, R-Arginioe, S=Serine, 
T=Threonine, V=Valine f W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\= possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGNEMWCDKCWCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTELADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAJEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVR3STLCYMVTRRERTKHAICKLQEQIFH 

LQMKLffiQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAHNMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVPVGPAASPKPLG 

RLRPPPREPR*TVRRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


NSFLHFLHLKVRTMFLFPSFPVLLLSVVTASCSKT 

KACADTQKTCSMITCGIPVTNGTPGRDGRDRPK 

GEKGEPGLGQVSVAS*ISTSGRCSSKSVLEPATRG 

LKHRLGEAPLSSGPMLHSEQPL*NAIASKTKLFV 

DSLGSHISTQELGVCGCPFRGVSCLVGELALVQA 

T ^VAGF^FFFO^TVHWT TdPAGGFOFW^TFTT GK 

KKRVTATGSSSLCLATGQGLRGLQGPPGKMGPP 

GNTGTSGIPGPRGQKGDRGDNSVAEAKLANLER 

KL*SLRSELDHTBCKL*PFSLGK\MSGKKLFVTNGE 

RMPFSKVKALCAGLQATVAAPKNAEENKAIQDV 

AKDTAFLGITDEATEGQFMYLTGGRLTYSNWKK 

DEPNDHGSGEDCV1LLNNGLWNGISCTSSFIAICE 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEE WQFLSPA QKDL YRD VMLEN YSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTG QRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKXPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEKPHTCSECGKGF1QKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS**TC 

AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 

SLPPGPSHLVGDKSQGGRSCQGQ1TSAASGKTSK 

SEPNHVIFKKISRDKSVRIYLGNRDYMDHVXSQV 

QPVDGVVLVDPDLYKGKiO/YYTLTCAFRYGQE 

DID V1GLTFRRDL YFSRV Q V YP? V G A ASTPTKL Q 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTD A EE DKIPKKSS VRL 
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S£QU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=>Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=GIyeine, H=Histidine, 
I=Isoleutine, K=Lysine» L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q^Glutamine, RpArginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown» *=Stop codon, A=possibte nucleotide deletion, 
\=possib!e nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMFVDKPLH 

LAVSLNKJU)LFPMGSPIPVPVSVP\^TEKPVKK1 

KA\SVEQVANWLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNNKERRGIALDGKIKH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ* SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFARP*ILKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYTDCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVVVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHV APLPDTYRGPYREDHPYTHVEDGLEKAFS * 

K RWOGRNR OTCT* T* OT A AFF A F <5T PS VGGOTTPP A 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKDCHPIVG 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRJL 

KEMYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAGIYVIWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKJSPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVITSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

XlVJXVJLi 1 O IN 1 VI V V^fkXlL-Ein.V^or V ivTL/ 1 r UiJXj\3LjJLSrJ\I\ 

TWGHPLTLDHCLHHFISSESVRDWCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKXGBaPQCLCIHL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNKNPGPTLELODGPGAPTPGL 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLrFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRJPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKiUCYFKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRJLLAKXRKDIRP 

EYREDFVLWTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTOGERLV 

KSPQCSNPGLCVQPHfflGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FV1\SGVF\SVT*A*LRVSQTPI\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSrSSTKlU.KSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFHIATPSELNHFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPD AGQQAGQPNG SS 

QGKVtlNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEG G AASPTSPTTRS/PG RTRPQ QPFL/S YG 

PP :p PSNALIGG G GG G AGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEOGLDVMGVVPLKGQAFLPLVPEPRRXP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 
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SEQtD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparttc Acid, 
E=Glu ramie Acid, F=Phenyla!anine» G^Glycine, H=Histidioe, 
I-Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=G In famine, R«Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=*Tyrosine t 
X=XJn known, *=Stop eodon, ^possible nucleotide deletion, 
\— possible nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSVVVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAG YRV VA LASKPLPS VPSLEAAQQLTRJDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIRA 

VMVTGDNLQTAVTVARGCGMVAPQEHLUVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPR^IUn.ALSGPTPGn\rraiFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASVVSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINTNLGDLQFLAIDLVITTTVAVLMSRT 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TVVFSLSSFQYLILAAAVSKGAPFR\RPLTONVPF 

LLA SAL* S S VL V VL VLSPGLLHGPLALRNITDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAGVSKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTG YLYLMWRRKAF WSGTQRHPLPG GL 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVLLHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDA1DHSAFIILLLTASN 

\FDCR\LSLHQVNQAJ*/tMS^T\RQGSQDCVlP\FLP 

VLESSPARLSSDTASLLSGLVRLDEHSQ1FARKVA 

NTFKPHRLQARKAMWRKEQDTRALRJEQSQHLD 

GERMQAAALNAAYSAYXQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\L11HHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 
KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 
ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFDEWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTELTLKYnTNVTTLETGISSVNA 

GQDVNniTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYF.RME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENK^Os T Lia<:GVFNKSRCTICSKL/v.EV\\n[FI 

PKLLFRLTV11LTFKCYYVLFKU-INARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cys(eine, D^Aspartic Acid, 
E^GIutamic Acid, F=PhenyIaIanine, C=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M— Methionine, 
N— Asparagine, P=Prolinc, Q=GI Diamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=^Tyrosine, 
X^Unknown, *=Stop codon,A=possible nucleotide deletion, 
\=possible nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYIITNVTTLETGISSVNA 

GQDVNniTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGVWLLTLVE*MWQETYFRME 

NLQLII/CPEDA STKKANVILPVES SKSFQEF YSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVIULTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNNISDKHGFTILNSMHKYQPRFHIVRANDTLKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDF\SPS RG* RATPE AEEQRG STAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERJRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

Jr JL*Jr vjr LjVJj Jr rtrUbA vj i^i^jr r iN \jrijri->r Lxlroyr ZaIVIOvJ 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 
ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 
MSPFCr^T FPYPYTVA/f A A A A A A/^A A A^I A <?VT-TOT 

PXFNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 
MAAAAGPLDGKAAALAASPASWAVDSGSELNS 
RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 
GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FJJKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRJLSRF APPC RTAEFPFRRRA WTRPA PPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALTVP*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

L AL AKIEIKL SDIPEGfcNMAFK WRGKPLFVRHRT 

QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPJLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 
DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 
ETF WNLTSIGKK WKX) QNIE YE YQNPRRNFRS VT 

EEK\^II<XDSHCGETFTPWDDRLOTQKKKASP 
EVKSCDSFVCEVGLGNSSSNMNIRGDTGHICACE 
CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 
KKP YA CKECG KNIT YHSSIQRHMV VH SGDG P YK 
CKFCGKAFH WLSL V LJHERTHTGEKP YECKQCG 
KSFSYSATHRlHERTJrIIGEKPYECQECGKAFHSPR 
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SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=<3lutamic Acid, F=Phenylalanine, G=Glycine,H=Histidine, 
I=l5oleucine, K=Lysine, L^Leucice, M=M ethionine, 
N=Aspnragine, P»ProIine, Q=Glutnmine, R=Arginine, S=*Serine, 
T=»Threonine t V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop eodon, /=possib!e nucleotide deletion, 
\=possiblc nucleotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSG SFRYHERTHTGEKP YECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF* Y 

HERTHTGEKPYKCEQ CGKAFRA VS IL * MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*TRGRTHNGEKPY 

ACKKCGKPFGSAONLRIHERTOTHTMHSVERPYIC 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRFHKRTOTGEKPCEYMKRLTLEGNTMNAS 

NV AKL SLLP VLFNIMKEFTLG RNPIS V SNVRKPLF 

LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPLVAE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

P"R AflPT A\P<?PVT?T T 9T A FAT QAWWPPni AT OT O 

EEGEKVVSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEICAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFK1LLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

jmLIELRREFKKNVPEEIREMVAPVXKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFICEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRJLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEEKTELSELKAMKLA SSTCSLPQGMAK 

PEDSLLLAKEAFFPTQKFLLEKPSLL A SPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF- 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKPV 

WRKLHG* *GKEPFIKMKQFLSDEQNVLALRTIQV 

RQRGSITPRIRTPETGSDDAIKSILEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSITRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Argfnine, S=Serine, 
T=Threonine, V=Valine t W-Tryptophan, Y=Tyrostne, 
X=Unkno\vn, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

Q VKEKLAKNGICQRIFGEKVLGLSQG S V SDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFG ESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

UO.NDPHNVEKXRDMKKLEKXAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQ1KKPRVVL 

APEEKEALRKAYQLEPYPSQQTEELLSFQLNLKT 

NTVINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

nPGn^PPGHSfrPDPTTOSPDSETEDOKPT^KFI FT 

\JX \J IrlmJl X VJX Xt^XX-X IS ±. X X viJX X^rtJXw X ' * ' J * X V I * t-*i>i-j 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVT^NLQRRHEKMANLNNJJTYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYFCSFCfiKSFNOR S ATJ.OFTR O VT-TTTiFK P YF C 

TECGKSFSHNSSLIKHQRMSG *\RPYECTECGKSF 

SQNS SLEEHHRVHTGERPYK.CSECGKSFRQRS AL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRJHSR*KPYE\CKCG 

N\R*HPGESP * VHSECQ/KSFS * RP YLIECHT V HKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGPNPPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVS VVQAGL 
TQPP S V SKDLR\QTATLTCTGNSNNVGHQ G V J WL 
QQHQGHPPKLLSYKNNNRPSGISERLSAYKSGNA 
ASLTIYGLQTEHEAD* *CRPRRKLIPKTARLFFFFL 
IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 
KHTQRRHQGSHRWTHLGGSTYRA VEFDMG G VU 
P SPGRV AAEWE VQNRJP S GTILIC A LMEG G EN G P 
\VMR5MRAEITAEGFLREFGRLCSEN1LKTSVPVD 
SFFSLLTSER V AKQFPVMTEAITQ1RAKG LQTA V L 
SNNFYLPNQKSFLPLDRKQFDVIVESCMEGTCKP 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine OCysteine, D=Aspartic Acid, 
E=€lutamic Acid, F=Phenylnlanine, G=Glycine, H=Histidine, 
I«Isoleucine, K^Lysine, L=Leucine» M=Methionine, 
N=Asparagine, P=Proline, Q=GIu famine, R^Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibte nucleotide insertion 










DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GIHT1KVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKJPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGL1YKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKJE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLIEDLKVKQP 

W*GGRSGRTSWRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCF SDRS SHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTIMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFG A VKKKPCTFREDYDDISNQIDFIICLG GDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

5>Q V 1 Q V [ bG N A A V V JU/RCj SKJLK V R V V KJbJLKGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEVV1DRGPSSYLSNVDVYLDGHLITTVQGD/G* 

GPQHLSWGP*AFLGRE*RLRLSLSGVIVSTPTGST 

AYAAAAGASM1HPNVPAIMITPICPHSLSFRP1VV 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPS1CVRDPVSDWFESLAQCLHWN 

VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


vivnknvnwinyiyynqqqrafhelk3eklmsal 
alglpdltkpftfyeserekmavgvltqtvgpw 
prpvaylskqldgvskgwppclralaatallaq 
eax>kltlgqnlnikajphavvtlmntk:ghhwlt 

NARLTKYQSLPCEWHITffiV(>nnLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

L YMDGS SFINSQGERC A GYA WTLD A A/IKA KL W 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

1QAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASIIRQYYIARVEKD 

FTT PVfiRT HGG/RS>JT-TTFK>rPF5?KFPKT OTV*AHP 

ESHRDWTAPTGLYWICGHRAYTKLPXASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KSIAIRN*NNDK 

WPPERlIQ\ r YGPAT*AQDGSWGYRIPIYM^rRJIRL 

QAVLKTITATGRALTILAQQETQMRNAXYQHInJLA 

LDY1XAAEGEVCRKFNLTNCCLHIDNQGQVVED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLI IR V II V IGTYLLLPRLLPVLLQMIKSFI AT 
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SEO ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AlanineC=Cystcine, D=Aspartic Acid, 
E^Glutnmtc Acid, F=Pbenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucioe, K^Lysine, L^Leudne, M=Methionine, 
N=?Asparagine, P=Proline, Q=Gln famine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSRNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKTLQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAP1THT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPRVKS 

EAGPEPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 

1 
| 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKBLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PP^LVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKJEVTK^YRGVKITOTTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKXKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERI.QKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMfCRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDSXSQYVVGELAALENEQKQIDTR 

AALVEKRJLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRA.N4LAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRJDLDAQEKQAEEEDEI-ILERTLEQNKG 

KMAKLKEEKCVLQ 


3419 


A 


4073 


1000 


I..DEYEARJLTLANLDDFEEDNEDDDENRVNQEEIC 
AAKITEU^KLNFLDEAEKDLATVNSNPFDDPDA 
A BLNPFGDPDSEEPITETASPRKTEDS FYNNS YNP 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=As panic Acid, 
E-GIutaraic Acid, F=Phenylalanine, G=Grycine, H«Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=GlutamIne, R=Arginine, S=Serioe, 
T^Threonine, V=>VaJine, W=»Tryptophan, Y-Tyrosine, 
X=Unknown, *=*Stop eodon, /^possible nucleotide deletion, 
V=pOSsibIe nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTDCDSPPQSTKRKNI 

RPVDMSK YLYAD SSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTK^TYRGVKITNFTTSWRNGLSFCAl 

LHHFRPDLIDYKSLNPQDIKEKNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPUCKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLOKTTERFRNPVVFSKDSTVRKTOLOSFSOYI 

EKRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRKJVINQLSELEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDA QEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYKJCIHKKHHEWTAPIG 

VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFSLALnTTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQ1KAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVITHWCTKTDFIITASHIXjHVKFWKKIE 

EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 

AMKVFDV\^DMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKXH 

TSPLTQIRLNPVYKAVVSSDKSGMEEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIG SDRK VR1FRF VTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLINIVFDETGHFVLYGTMLGDCVINVETNRCV 

RILGKQENIRVMQLALFQGIAKXHRAATT1EMKA 

SENPVLQNIQADPTIVCTSFKKNRJFYMFTKREPE 

DTBCSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDmTKLrT>VECPKTVENFCVHSRN 

GYYNGHTFHXaiKGFMIQTGDPTGTGMGGESTWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 

ITVVPTP\YLDNKHTVFGRVTKGMEVVQRISN\VK 

VNPKTDKPYEDVSTTNITVK 


3422 


A 


24S6 


433 


FVLVCAPLTWAGAl<J^RRiMAASKKPPRVRVNHQ 
DFQLRNLRIIEPNE V THS G DTG VETDGRMPPK VT 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D= As par tic Acid, 
E=GIutamic Acid, F=Phenylnlanine, G=Glycine, H=Histidlne, 
I=Isoleucine, K= Lysine, L= Leu cine, M=M ethionine, 
N»Asparagine, P=ProIine, Q=Glu taming R=Arginine, S=Serine, 
T'-Threonine, V=Valine, W^Tryptophan, Y~Tyrosine, 
X=Unknown, *«Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYILPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTAUTEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVS\O.PEGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLLPVKENLVDKIWTDRPERPCKPLLTLGLDY 

TG ISWKDKV ADLRLKMAERN VM WF WTALDEI 

A WLFNLRG SDVEHNP VFFS Y ALTGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICTAKAVVKNS AVESEGMRRAHIKD A V A L 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

VYLLDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMIVTDEPGYYEDGAFGIRIENWLVV 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NfflPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSWSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDDBRPSTGGLGFSVVALRSQlSfLGKVDIFVKDV 

QPGSVADRDQRLKENDQILAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVARJEPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGJLGFGIVGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVG Y VGTSHTGEASGI YVKSIIPG S A 

AYHNGfflQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTWE 

PLKPPALFLTG A VETETN VDGEDEEIKERIDTLKN 

DNIQALEKJLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYLLHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSOOGRFDDLENLNSLA 

KTSLDLGMLPNDVQGPSLLIDLPVVAQRREQEDL 

PL YQHQ ATRVI SKA S A YTGMLS SRYATDTCELPE 

REEGEGEETPNFSHWG PPRI VEIFREPN VSLG JSi V 

GG QTVIKRLKNGEELKGIFI KQ VLE D SPAG KTN A 

LKTGDKTLEVSGVDLQNASHSEAVEAIKNAGNP 

WFIVQSLSSTPRVTPNVHNICANKITGNQNQDTQ 

EKKEKRQGTA PPPM K I /PPPYKALTDDSDENEEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, 0=Aspartic Acid, 
E=GIutamic Acid. ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K— Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argfnine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










DAFTDQKIRQRYADLPGELHTIELEKDKNGLGLS 

LAGNKDRSRMSffVVGINPEGPAAADGRMHIGD 

ELLEINNQILYGRSHQNXASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DGSLE\VGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPIVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NG VDLRNS SHEEAITALRQTPQKVRLV VYRDEA 

HYRDEENLEEFP VDLQKKAGRGLGLS IVGKR 


3424 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGS SSRPQMIRGRLCDDTKPETFNQL 

WTVEEOKKLEOLLIKYPPEEVESRRWOKIADELG 

NRTAKQYASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPXGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGlEPIQG\VRW\HCRVDCPP\EMSL\DFaDS 

C\SDCLHETADIHKGDHQLEPrYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 
HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 
MLPLSDGPEGS SSRPQMIRGRLCDDTKPETFNQL 
WTVFFOKTTT POT T nCVPPFFVF c iR"R WOK"TAT^FT Ci 

NRTAKQVA SRVQKYFIKLTKAG1PVPGRTPNLYI 

YSKKSSTSRJRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGJ£PIQG\VRW\HCRVDCPPVEMSL\DFC\DS 

OSDCLHETVDIHKGDHQLEPIYRSXETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LF V VVHDDPRWGTPRY WLG AL YRNQQS SPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQVVQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 

ERVTLADITVVCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRA\VTGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKG SREEKQKPQ AERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 

D WQ VD YES YT WRICLDP G SEETQTL VRE YFS WE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 
RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 
AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKG\GEICKI<GPFLAINEV 
VT\REYPINILKmHGVGFIC3CRAPRALKEIRXFAM 
KEMG TPDVRlDTRLNK/v'V \VA.KGIRN\ ; P YR1RVR 
LSRKRNEDEDSPNKLY1X.VTYVPVTTFKNLQTV 
NVDEN 
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SEQIP 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPG S A G LPGRRGPPGPKGE A GPG GPPG VPG I 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

Rnp^iniPGT oCiPagpjgpogi pot KfiFpriT poppo 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPGVLPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

A^PPQT PPT PP5T TAiTlQPB A HTHOnPl T*4 A WTVWCZ 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQA S ATK WV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGT 1 I T K\FAfi\T FKTNF^fiflXFPFT OTVRnFYT CiK 

LVRFCKVELRLPSVSJAVSNGSLIRERWFQNYGVE 

YLDILAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKX\RJR.WCRDYRVPFKINS\TNPF\NVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDAYLREAERFV 

IGDEEFERFLERHKEVSCLWESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKY1WSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 
EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 
RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 
QKXLVPVWITDKELENVASFRSWKRIPVVVYRH 

LRJs T GAAIARCSQPEISWWGWRKADDEYLVTSIA 
KACALDPGTRATGGSLSTGNNDTSEACDADFDS 
SLTACSGVESTAAPQKLLI1JDARSYTAAVANRAK 
GGGCECEEYYPNCEVWMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVVILIOV 

AVLVANTVOREGRPVLVHCSDGWDRTPQIVALA 

KULLDPYYRTLEGFQVLVESDWLDFGHKPGDRC 

GHQENXTiDQNEQCPVFLQWLDSVHQLLKQFPCL 

F£FNEAFLVKLVQHTYSCLYGTFLAKNPC\EREK 

RNIYK/RGTCSVWALLRAGNKNFHNFLYTPSSD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to lost amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isolcucine, K B Lysine, L=Leucine, M^Methionine, 
N=-Asparagine, P=Protine, Q*=€Iutamine, R»Arginine, S=Serine, 
T=»Threonine, V=>Valine t W«Tryptophan ( Y=Tyroslne, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPRENfECSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDFVLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVN STYGN SSRNIVNQNVRENLICT 

LYRLTMDLCS KLKD YGL WQLFRTLELPLIPIL A V 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSNNQLREILFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKIILEYRQVH 

K1KSTFVDGLLACMKKGSJSSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDD VFSTLTS Q WKD VP VEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFVVQGSAADLC 

KLAMIHVFTAVAASHTLTARLVAQ1HDELLFEVE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWXALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGRINPLGLGWPAIPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFTV 

AGPNPTLGVRPLSAKP/SQSPGSVLARPSVICHTTV 

TAIERLSLSLSCQSVGCGQNTVDIQQIATVRKLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPWPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLXGSTSFIP 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAICH 

LKSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKV/VGDCPLEPEGPXEKGMW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C= Cysteine, D=Aspartic Acid, 
E=Glutaratc Acid, F=Phenylalaninc, G=GIycine, H=Histidine, 
1-Isoleucine, K^Lysine, L= Leu cine, M°Methionine, 
N^Asparagine, P=Proline, Q=GIu famine, R=Arginine, S^Serine, 
T=Thrconlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=*Stop codon,/=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VT^MTKSFLPLIRBAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NFIAATSLYSPESIQAIAKKMWEELPEWRKDYG 

KKYFDEKIAJKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKXKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEIERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKP^gS 

LSIASNAAHGRSKSAKDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTV AIRPFLADKG SRPQSPRKGPQTVNS S 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPNIQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQITFHpTAEPA. 

FnVMNMVATVPTTPnTPQPV A PA PQP<4pprWPP A 

plppashppatstnkrtnlkkpn^Stghglrvr 
fnplallldaslegefdlvqriiyeyjedpskpnde 
gitplhnavcaghhhivkflldfgvnvnaadsd 
gwtplhcaascnsvhlckqlvesgaaifastisd 
ietaadkceemeegyiqcsqflygvqeklgvmn 
kgvayalwdyeaqn sdelsfhegdaltilrrkd 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDL-KGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGDDSVLSRAEIASCSYEARQ 

LGIKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKGAASVGIGSNILLAR 

MATRKABCPE>GQYHLKPE^DDFIRGQLVTNLPG 

VGHSMESKL A SLGIKTCGDliQYMTMAJCLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKUGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGK^^GLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAA YDQRQRQG ENSTHQQSASASV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenyIalonine, G=Glycine, H=Hlstidine, 
I=Iso leu cine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Serine, 
T^Threonine, V=VaJine, W^Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\=possibie nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLV1LQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQELEA A K SI AAA TS AJL VKS A S AA QREL V A Q 

GKVGS1PANAADDGQWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDD V V VKTKFVGGI AQI I AA 

QEEMI.KXERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

KKRMmLKKKNDCFVGSEAVDVBFSHLIQNKYF 

GDVDIPRAKWRVCQALMDYKVFEAVPTKVFG 

KJDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGEL 

KAYSDSQEDEWLSAAIDCLEYLPDQMWEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAELLVNGKTEIALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMVVKRI 

FSKAIVDNKNLSKGKTDLLVLFLVMDHQICDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRJ 

DQRDYSNITEICTTIDELLYLLKTLDEDSKLSAKE 

KJKKVLLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 

VAEDKFVFDLPDYESINHVWFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQA^PDDTQ/RPSEMFIPANWLKWYENF 

QRRTSTEPSLLENIIVVnCINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNVVML 

QESQVCEKRASQQFCYTKVH^IPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGIVASLXLIIIFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPHIALAIIIIALCTKNLEHPIQWLYTTCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPA1TQNNFET 


3444 

i 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 
EPGXGSLGWVLPNTA MKXKVLLMGKSGSGKTS 
MRSIIFANYIARDTRRJ^GATILDRIHSLQINSSLST 
Y SI> VDS V GNTKTFD VEH SHVRFLGNL VLNL WD C 
G G QDTFMENYFTS QRDNTFRNVE VLI Y VFDX^E SR 
ELEKDMHY Y QSCLEAILQNSPDAKIFCLVHKMD 
LVQEDQIU)LIFKEIU£EDLRRLSRPLECSCFRTSTW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamlc Acid, F=Phenylalnnine, G=Clycine, H=Hlstidlne, 
I=Isoleucioe, K=Lysine, L= Leucine, M=Metbionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop cod on, /^possible nucleotide deletion, 
V= possible nucleotide insertion 










PKNPLLHLKAAVKEKKRNKKKKTIGSPKRIQSPL 
NNKLLNSPAKTLPG ACG SPQKLJDDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLR£WITTISDPMEEDILQWKY 
CTOLffiEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFELDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPWLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASE>TOSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKDGYLWKKRKDGKTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGIKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRHSPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAVWGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

BETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDM APGQLS SG VPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVEPVDMISLAKQIIEATPERDCREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYL\ENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKJEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKJMRFLRRCRfrRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPIPflLILLYATFTQSLK 
VVTKRGSADGCTDWS1DJKKYQVLVGEPVRIKC 
ALFYG YIRTNYSLAQS AGLSLMWYKS SGPGDFE 
EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLWGENDTGLCYNSKMKYFEKA 
ELSKSKEISCRDTEDFLLPTREPEILWYKECRTKT 
^T^STVFKROTLLIREVREDDIGNYTCELKYGGF 
VVRRTTELTVTAPLTDKPPKLLYPiViESKLTIQET 
QLGDSANLTCRAFFG YSG D VSPLIYWMKGEKFIE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmlc Acid, F=Pheny lain nine, G=Grycine, H=Histidine, 
I=-IsoIeucine, K=Lysine, L=Lc urine, M^Methioninc, 
N=Asparagine, P-Proline, Q=Glutamine, R^Arginine, S=Scrine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown f *=Stop codon, A=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










DLDENRVWESDIVKJLKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKIEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDVn^EKHYGYKLFIPDRDT rPTGTYT 

EDVARCVDQSKl^IlVMTPi^YVVRRGWSIFELET 

RLRNMLVTGEIKVILreCSELRGEvINYQEVEALK 

HTIKLLTVIKWHGPKCNKLNSKFWKRLQYEMPF 

KRIEP1THEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQlOr^YRSYE 

YDVPi^GTLPLTSIGNQHTYCNEPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSS11.IGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSEKCCVDEDLEPTCFERS 

DDIGGLWKl^ERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDVVTETEGKQ 

VFD A V3VIVCTGHFLNPHLPLE AFPG IHKFKG 
QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 
SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 
TRRCCSF1AQVLPSRFLNWIQERXLNKRFNHEDY 
GLSITKGKKAKFIVNDELPNCILCGAITMKTSVIE 
rltll o/\ v rHUO 1 VxixilNJU--' V VJLT X Ikj i ir orrrrE,C/r 
LKSLCTKKIFLYKQVFPLNLERATLAIIGLIGLKGS 
ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 
EKJEQLIKRGVFKX>TS1CDKFDYIAYMDDIAACIGT 
KPSIPLLFLKDPRLAWEVFFGPCTPYQYRVLMGPG 
KWDGARNAILTQWDRTLKPLKTR1VPDSSKAWP 
SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 
KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDIS^NKCRJATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPTLV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITS1KDKAPGQRECDYSIDGINRC 

IRBIEQASLAAVSQSLATRDDISVEALQEQLTSVV 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

L1LAAVGVASI<IIX>HQQQMTV1.DQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MIXSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEETGFQIRTRVQDLGHGCIFLVQKAG\AL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGITADLDTTIMFATAGTLN 

AENSETFADHREl^KTAKALVEDTKLLVSG AA S 

TPDKLAQAAQSSA ATITQLAEVVKLGA A SLGSD 

DPETQWLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVIOVVEOE 

ATRGTIvALEATIECiKQELTVFQSKDVPEKTSSPE 

ESIRMTKG ITMATAKAVAAGNSCRQEDVJATAN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIaninc C=Cystcine,D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!ala nine, G=Glycine, H=Histidine, 
I=Iso)eucine, K=Lysine> L=Le urine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon,^=possible nucleotide deletion, 
\=possible nucleotide insertion 










DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 
ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 
IKQFKLSCSKL AA SFQSME VRN SNF A AFIDIFTSN 
TYVMVVMSDPSIPSAATLmiRNARKHFEKLERV 
DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPGXGSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRMVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

DCQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRJNARKJHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCC AMEESDSEKTTEKENLG PRMDPPLG 
EPGXGSLGWVLPNTAMKKKVLLMGKSGSGKTS 
MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 
YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 
LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 
DETLYKAWSSTVYQLIPNVQQLEMNLRNFAEIIE 
ADEVLLFERATFL VISH YQCKEQRD A HRFEKISNI 
IKQFKLSC SKL AA SFQS ME VRN SN FA AFIDIFTSN 
TYVMWMSDPSIPS A ATLINIRN A RKHFEKLERV 
DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSmMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHWVEQSIPESTSTPDLAGEPSAEGADGQAEIHT 

KTPIMKIMKGKAEAKKIHTLKLENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVF1AQ 

IfflVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKJPYPTKAELCYLTVVTKYPEEQLKIW 

i^AQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PT1TVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQArXDASlYKNKJCSHEQLS ALKG SFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWSDRRYHCRNLK 

GSRAMIPGDHRSI1TOSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRAJLESSFAQNPLPLDEELDRLRSETKMTRREIDS 

\WSERRXKVNAEETKKA EEN A S QEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSH1LAERKVSPIK 

INLKKLRVTEANGRNEXPGLGACDPEDDESNICLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQVvTSNQD 

YDSLMAQTGLPRPEVVRWFGDSR V ALKNGQLK 

VVYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
correspon di ng 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIamne G=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuciue, M=Methionine, 
N=Asparagioe, P^Proline, Q=Glutamine, R=Arginlne, S^erine, 
T^Threonine, V^Vallne, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 
TRA VADTG SEDQGPGTGELTAVHKGMGDTYSE 
VSENSESWEPRVPEASSEPFDYTSSPQAGRQLETD 


3448 


A 


2 


1324 " 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYV 

KQSLNCLTKRSITr^CGDAGPLAVAAVLYHKMN 

NEKQAEDCITRLIHLNKIDPHAPNEMLYGRIGYIY 

ALLFVNKNFGVEKIPQSHIQQICETTLTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMQPSLQVSQGKLHSLVKPSVDYVCQLKFPSGN 

YPPCIGDNRDLLVHWCHGAPGVIYML1QAYKVF 

R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 

GSAGNAYAFLTLYNLTQDMKYLYRACKFAEWC 

LEYGEHGCRTPDTPFSLFEGMAGTIYFUADLLFP 

TKARVFPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKI.YAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTrlLYQRQYFKEAEVRVYGGE 

IVLALEHLHKLGITYRJDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPE1IRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVG\NFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

E VA ALRJLCQ SHPN VVNLHE VHHDQLHTYL VLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAG WHRDLKPENILY ADDTPGAPVKUDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILY\MMLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEA WQG VSEEA KEL VR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

AP V ASKG APRRANGPLPP S 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 
EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 
VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 
QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERKKVQIRS 

MDPSALASDRFNLILADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTNRKVVNSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VNSHPAGIBRPGVMLCSFRIPGAWSCAWSLNIQA 

KNCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 

KATRLFHDS A VTS VRILQDEQYLMASDM A GKIK 

L WDLRTTKC VRQ YEGH VNE YA YLPLrlVFlEEEG I 

LVAVGQDCYTRIWSLHDARLLRTTPSPYPASKAD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, II=Histfdine, 
l=>lsolcucine, K=*Lysine, L=Leucine, M=Methionine, 
N=Asparagjne, P=Proline, Q=Glutamine, R=Arginine t S= r Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










IPSVAFSSRJLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLAXWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCrHTRIDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTWLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAG SKYNIAITA VSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGWDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPGVNVOSYNITLSHKGT1KESR 

VLAPWITVETHFKELVPGRLYXQVTCSAVSLGELS 

AQKM\AVGRTFPDKVANLEANNNGR1VIRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTYPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVVVTTVSGGISSR 

QVV VEGRTVPSS V SG VTVNNSGRNDYLSVS WLL 

APGDVDNYEVTLSHDGKVVQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSL WFN WSPASGDFDFYELILYN 

PNGTKK^NWKDKDLTEWRFQGLVPGRKYVLW 

VVTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSDCVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHIRVNEKDVLISKSSINFTVNCSWFS 

DTNG A VK YFTVV VRE ADG SDELKPEQQHPLPS Y 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAVVALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 

1NQFEGHFMK.LQADSNYLLSKEYEELKDVGRNQ 

SCDI ALLPENRGKKR^WJR.PYD A TRVKLSNVDD 

DPCSD Y1NAS YIPGNN FRRE Yl V TQGPLPGTKDDF 

WKMVWEQNVHNTVNTVTQCVEKGRVKCDHYW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, (^Glycine, H=Histidine, 
I=lsoleucioe, K=Lysine, L=Lcucine, M^Methionine, 
N=-Asparagine, P=Proline, Q=Glutamine t R^Arginine, S=Serine, 
T^Threonine, V=VnIine, W»Tryptophan t Y=Tyrosine, 
X~tfnknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










PADQDSLYYGDLDLQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVTIDYINTRSPGAGPTVVHCSAGVGRTGTF1ALDR 

ILQQLDSKDSVDIYGAVXHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKSTTTCKCEKRSSSU^ETELVVVDTPGIFDTF 

VPNAETSKEIIRCILLTSPGPHALLLVVPLGRYTEE 

EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRVVRENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 

QRARTEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRJHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQN^SSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSEL SNLQEL YINHNLLSTISPG AFIG 

LHNLLRLHLNSNRLQMTNSKWFDALPNLEILMIG 

ENPI IRIKDMNFKPLINLRSL VIAGINLTEIPDN AL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNKNPINRlRRGDFSNMLFn.KELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWM>nvlNKTNlRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

YVHSEGTLDING VTPKEGGL YTCLATNL VGADLK 

SVM1KVDGSFPQDNNG SLNIKIRDIQANS VLVS W 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTIYQKNRKKCVNVT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGnGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGICEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEE YILLLLLEP WTKMVKSD QIA YKK V 

ELVEETRQLDSTYFRXLQALHKETFSKKAEDTTC 

EIGTGILSL SNVSKRTE Y\VT)NVPAE YKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLEN V WLPLFL A SEQFAARQKIKVQMKDI 

AEELLLOKAEKJCIGVXVKPVESICWISSSCKllAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENEV1SVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGTICQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKJQE 

ELEKXSCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=As panic Acid, 
E=Clutamic Acid, F=PhenyIaIanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methtooine, 
N=Aspflragine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=>Threonine, V=Valine, W=Tryptophan, y=Tyrosine, 
X=Unknown, *^5top codon, /^possible nucleotide deletion, 
\=possibte nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGY1DKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRJGFGPIPFSLP 

EGLPKIPSVSTHIKVKSEEKIKVVEKSEKETVIVEE 

QTEETQ VTEEVTEEEDKEAKEEEGKEEEG GEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPA KJEE AKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEEVA KSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEBCA 

KSPVKEEAKTPEKAKSPVKEEAKSPEICAKSPEKA 

IS. I JL.U V Jvor C./vTv 1 Jr^AiVJcilAKo Jr A U JVr rn.1V/VIV0Jr V lv 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KJEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKXEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKjKEPDDAKAKEPSKPAEKKEAAPEKKD 

TICEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 
IPPSE>nLGPHEEDQVVCGFKKLTVNGVCASTPPL 
TPIKNSPSLFPCAPLCERG SRPLPPLPISEALSLDDT 
DCEVEFLTSSDTDFLLEDSTLSDFKYDVPGXRRSF 

rv^J^VJ V</ilN I AIT LJ A STr\ V OrVrW-S i->0 1 V oL/V<iNVJ\vJ V r 

DPWPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCILPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 
LPFYQRCHQHYDLSYRNKJDVRSTVSHYQREKKR 
SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 
QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSIsXSPKPKRAKHSLLSGEEKJENLPSDY 

MWIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSWSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIECPRSHTVWEKENVKLHCSTAGWPEPRV 

TWYKNQVPINVHANPGKYilESRYGMBTLEINAC 

DFEDTAQ YKAS AMN VKGE LS A . YA S V V VKRYICG 

EFDETRFHAGASTMPLSFGVTPYGYASRFE1HFD 

DKFDVSFGREGETMSLGCRVV1TPE1K.HFQPEIQ 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=G»ycine, H-Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, PHProline, Q=Glutamine, R=Arginine, S=Serine, 
T-Tbreonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibte nucleotide deletion, 
Y=possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYinSWKQPAVDGG SPIL 

GYFEDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYIFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

AIOXS/PPLSTLDWT\VIVTEEEPSEGIVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGKI 

IPSRNTDTSVWSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEWVNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRF\WMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTVVLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVC1CKIALSATDLKTQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDWTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLVVKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKG GKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTDFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDLITYLQKN ADA AFLRH WKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LRILYIVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

BCK1TTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LTPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQTKADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPG Y Y VQRSCGLFTAPFPQDSDELERI 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine,H=Histidine, 
I— Isoleucme, K-Lysine, l>=Leucine, M=Methionine, 
N=Asparagine, P=Proline, 0=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X B Unknown, *=Stop codon, ^possible nucleotide deletion, 
\= possible nucleotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLP1SKPFFKLMCM 

GDIKSNMSKL1 YESRGDRDLHCTESQSEA STEEG 

HDSLSVGSFEEDSKSEFILDPPKPKPPAWFNGILT 

WEDFELV>JPHRARFLKEIKDLAIKRRQILSNKGL 

SEDEKKTKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSRJYGFTA VDLKPSGEDEMITMDN AJEE YV DL 

MFDFCMHTGIQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKXPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRSXDGPEAQA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQIRRGVKEVQKFVNKGEKGIMA^LA 

GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTC\OMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESP1VPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENXDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YPXELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NVVGTONAHNLTSISTDGKICSWSLDMLSHPODS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTXNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTE VPTASISVEGNPALNRVRWTHSG RE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTT^SDKSELKAELERICKQRLAQIREEKXRXE 

EERKKiCETDQKKEAVAJPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKTTQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENXDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YPVELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

m^GTQNAJBSILISlSTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTA CRHG SKAGTSEMFEGHQGPITGIHCHA A 

VGAVDFSHJLYVTSSFDWTVjKLWTXNNKPLYSF 

EDN AG Y V Y D V iVTVVSPTHPALF AC VDGMGRLDL 

WNLNNDTEVPTA S IS VEGNP ALNRVRWTHS GRE 

1AVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRJPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Atanine C=Cysteine, D=AsSpartic Acid, 
E=Glutamic Acid, F=Pheny!a1&n1ne, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=A5pomgine > P=Proline, Q=Glutamine t R=Arginlne, S=Serine, 
l^Threonine, V=Valine, W=Tryptophnn, Y^Tyrosine, 
X«Unknown» *=Stop codon,/=pos$ible nucleotide deletion, 
\=possible nucleoride insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGAR^VSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEEEVLAANIDYIND 

GITDCQATIVQLEETKEELDSTDTSVVISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 

TKSLASLVE1KEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSLNSEVLRGIISPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCICMWN 

LVTGQEIAALKGHPNNVVSIKYCSHSGLVFSVST 

SYIKVWDIRDSAKCTRTI TSSGOVT^GDACA AT^T 

RA1TSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKJDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGtlDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKM1DKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSTSGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKX)TSKNAWTDTKVKKNSDAS 

DN AHS VKQQNTMK YMTALHSKPEIIQQECVFG S 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAVVSILDSEEVCVELVKEYASQEY 

VK£VLQISSDGNTITIYYPNGG\RGFPLA\DRPPSP 

TVDNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKC1LMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

MYMDHANEGHRTCLALESnSEEERKTRSAPFFPIT 

1GRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHS A ASPTQAPILNPSMVTNEGLGLTTTA SGTD 

ISSNSLKDCLPICSAQLLKSVFVKNVGWATQ\LTS 

GAVWVQFNDGSQLVVQAGVSSISYTSPNGQXTTR 

NYGENEKLPDYIKQICLQCLSSrLLMFSNPTPNFPI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^henylalanine, G=Glyclne, H=Histidine, 
I s IsoIeucine, K=Lysine, L= Leu cine, M=Metbionine, 
N=Asparagine, P=Proline, Q=G luta mine, R^Argininc, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKDPFLNPDLMKNNPW 
V\EKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGWRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRJCLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

D WVRK VE A EN SE VRGHLGRACQERD A SG LI AEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRI^AP 

MQLHLQN VTATSANITWVYS SHRHPHV V YLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLVVSWLPVTIDSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSKLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIFCL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

iEERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

P S AK\1I<jV1PRG GPQQLGTG ANTPARVFV ALSD Y 

NPLVMSANLICAAEEELVFQKRQLLRVWGSQDT 

fJDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WR SPA QGHLPS V AHLEDFQG LTIPQGS SLVLQGN 

SKRLPL Wl PK1MI A ALD YDPGDGQMG G Q GKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 
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SEQH> 
NO*. 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIatamic Acid, ^Phenylalanine, G=Glyctne, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioaine, 
N— Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=^Serine, 
T=Tbreonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










VPANLRJKMSSQGH 


3466 


A 


1 


nn 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHVVGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRG VTTLPPEAF YPEP WQD WKK YFEDTNPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

AJIYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLLHNHLTVRVIEA - 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TWDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLPXSL 

QRGEGEAMLS\ALTLFSRSPLEQNI1QPLVLSLLHL 

CGSWNN4PPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSfCLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRWRRQFGMDYVDILQIHRWDYNTPIEETLEAL 

NDWKAGKARYIGA SSMHA SQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

A VIP WSPLARGRLTRP WG ETTARL VSDE VGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEQI 

AELETPYKPHPVVGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVnGGQEKPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFC AK VFG SDS ALQIHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAROCFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALGVASPSETSKLQQLVEK1D 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRGNLRAHFVGHKA SPA ARA QNSCPICQKKFT 



347 



Printed from Mimosa 03/01/13 09:55:19 Page: 348 



WO 01/57190 



PCT/US01/04098 



SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

seqnence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine 0=Cystcinc, D=Aspartic Acid, 
E=Glutnmlc Acid, F=Ptaenylalanfne, G=Glycine, H^Histidine, 
l=lsoleucine, K= Lysine, L*=Leucine, M=M ethionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X»Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLFVTCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPROGTRK1HKP 
EKjVFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

tkkjlkiekressksarekfeilsveslcegmrilg 

cvkjevnelelvislpnglqgfvqvteicdaytkk 

lneqvtqeqplkdllhlpelfspgmlvrcvvssl 

gitdrgkksvklslnpknvnrvlsaealkjpgml 

ltgtvssledhgylvdigvdgtraflpllkaqey 

irqknkgaklkvgqylncivekvkgnggwsls 

vghsevstaiateqqswnlnnllpglvvkaqvq 

kvtpfgltlnfltfftgvvdfmhldpkjcagtyfs 

nqavradlcvhprtrwhlslrpiflqpgrpltr 

lscqnlgavlddvpvqgffkkagatfrlkdgvl 

ayarlshlsdsknvfnpeafkpgnthkcriidys 

qmdelallslrtsheaqylryhdiepgavvkgt 

vlteks ygmlvkvgeqmrg lv ppmhl adilmk 

npekkyhigdevkcrvllcdpeakklmmtlkkt 

liesklpvitcyadakpglqthgfiirvkdygciv 

kj^ykntvqgl vpkeelste yipdpervf ytg q w 

kvvvlncepskermllsfkls sdpepkkepaghs 

qkkgkainigqlvdvkvlektkdglevavlphn 

iraflptshlsdhvangpllhhwlqagdilhrvl 

clsqsegrvllcrkpalvstveggqdpknfseih 

pgmlligfvksikdygvfiqlpsglsglapkaims 

dkfvtstsdhfvegqtvaakvtnvdeekqrmll 

slrlsdcglgdlaitsllllnqcleelqgvrslm 

snrdsvliqtlaemtpgmfldlvvqevledgsv 

vfsggpvpdlvlkasryhragqevesgqkkkvv 

ilnvdllklevhvslhqvdl v\n rkarkjlrkg se 

hqaivqhleksfaiaslvetghlaafsltshlnd 

tfrfdseklqvgqgvsltlkttepgvtglllave 

gpaakrtmrptqkdsetvdedeevdpaltvgti 

kkhtlsigdmvtgtvksikpthvvvtledgiigci 

hashelddvpegtspttklkvgktvtarviggrd 

mktfkylpishprfvrtipelsvrpseledghtal 

nthsvspmekikqyqagqtvtcflkxynvvkk 

wlevei apdirgripllltsl sfk vlkhp dkkfrv 

gqalratvvgpdssktflclsltgphkleegeva 

MGRVVKVTPNEGLTVSFPFGKIGTVS1FHMSDSY 
SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 
NPETKSK VEDPEINSIQDIKEG QLLRG Y VG S IQPH 
GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 
LPEGKLLTARVLRLNHQKNFLVELSFLPGDTGKPD 
VLS A SLEG QLTKQEERJCTEAEERDQTCGEKKNQK 
RNEKK^QKGQEEVEMPSKEKQQPQICPQAQKRG 
GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hlstidine, 
l=lso\eucine, K=Lysine, L=Leuciae, M a Metnionine, 
N=Asparugine, P=Proline, Q=G lata mi ne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=*Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAA SHR VLQRALECLPSKEHVD VI AKFAQL 

EFQL G D AERA KAIFENTL STYPKRTD V WS V Y ID 

MTIKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAA AP V APGTMDDATVLRKKG YI VGINLGKGS Y 

AKXTKSAYSERLBCFNVAVKILAJRXKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VOGDLLEFIKCOG ALHEDV ARKMFROLSS A VK Y 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYQPK 

VYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIQK 

EHRVDFPRSKNLTCECKDLr^RMLQVPDVSVKRLH 

IDEILSHSWLQPPKPKVATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLVVPEN 

ENRMEDRLAETSRAKDHHESGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLfTQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLVVRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVAJLIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAERFFTSSTSLTLKJHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIDLSEAEEESLV 

LNKGRA YTA SLGETA V AFDFGPL AA VPKTLFGQ 

NGKDEVVA YPL YIL YENGETFLT YISLLHSPGN/I 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

IL VI ATES GML Y HC WLEGEEEDDHTSEKS WDSR 

IDUPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLG SDEEDKDSLQELSTEQKCF VEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICrrSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPA^SDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQrN 

DIRNHVNF 


3473 


A 


1 


2272 


DKPTRHKTYLSSSVVAKMAAAEGPVGDGELWQT 

WLPN.HVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLVVRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIG1KGLMVLELPKRWGKNSEFEGGKST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isolcucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKJIAAWYPSETLDPH 

VVLLTSDNVIR1YSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASXAAEDNYGYDACAVLCLPCVPN 

ELVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLEPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTW1HKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKD1APPPEECLQLLS 

RATQVFREQYELKQDLAKEEIQRRVKLLCDQKK 

KQLEDLS YCREERJK SLREMAEREADKYEE AKEK 

QEDIMhmMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNA SDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTUMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEBCFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVOPEITOKL YVAL WAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLEDFIFKRCPRLR 

AKYDTP YII WRSLPTDPQLKERS S AA V SRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVTVENYLCFESSKSGSSKRKKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKG AAAAAETHGQAKAKSG WLKPYYF 

TELMESRJCDITNQEELWKMKPRJlNLEEDDYL^rK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

IAAIVQLHNGTKYKKFPHWLDKWMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALUEHDVWRMErYVSLGIVGLAELAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

AUFAWNKWIDIKQFVWYTPPTFMIAVFLPIVVLI 

FKSILFLPCLRKK1LKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRJL 
DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 

LHPVDYGRKAEELLWRKVYYEVIQLIKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLY1QSHYQL 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYY>4VEAMY 

C Y L RCIQ SE VSFEG A YGNLKRL YD KA A KM Y HQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIaninc C=Cysteine, EM=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolencine, K=Lysine, L=Leucine, M=Methionfne, 
N=Asparagine t P=Prollne, Q^Glutamine, R«Arginine, S^Serine, 
T^Threonine, V=VaIine, W=Tryptopban, Y«=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KKCETRKLSPGKKRCKDIKRiLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVIICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTBCRCFRLAPTFS>n.LLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLITVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPS SLLLPEDMAJLRNLPPLRAAH 

RRFNFDTDRPI I STT FFSVVRTOPTRSFCtFTFI ART O 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLTVLAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGEL WGKEHGADQA IQETLEDLSSLERTL V VSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEXV 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPrPAHCKVLJKVLDVNDNIPSIHVTWASQP 

SLVSEALPKDSF1ALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQV1AEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIYARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIV VEDQG SPPLQTRALLRVMF VTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

I^LFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAESREVL'QDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

E APQRPPA SSATLRR QRHLNGKVSPEKESGPRQI 

LRSLVRJLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNIIRGNKYLAKPGGSRSAIPDTO 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A—AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S^Serine, 
T=Threonlne, V^Vnline, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GPSARAG GQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNYI SPD A AATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKIILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLED YFSED S 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REIVSPRQ WLRPDI\RTKEQ\I VEML VQEQLL A ILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRJDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/IWEKHTPEISIFNTTESVPTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSBC 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKJECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECI 

KCGKFFRTD SQLNRHHRIHTGERPFECS KCGKAF 

SDALVLTHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQ1LSLKJLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKV AEPARAGTE A ALRPAL S V AES A 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
USLNErCDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSL1UTAESVWLPDVVLLNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCT3MVFSSYSYDSSEVSLOTGLGPDGQGHQEIHI 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=A spar tic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Giycine, H=>Histidine, 
1=1 sole u cine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gtutamine, R=Arginine, S=^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










HEGTFIENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLIlRRKPLF^V>TV r IAPCILlTLLAIFVFY 

LPPD AGEKMG LSIFALLTLTVFLLLLADK VPETSL 

SVPIIIKYLMFTMVLVTFSVILSVVVLNLHHRSPH 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPG SG WGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFIDGPNRAVALLPELREVVSSISYI 

ARQLQEQEDHDALKEDWQFVAMVVDRLFLWTF 

IIFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PS S VAALRFE WA WQHPHASRRLAH VGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQD1VPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTASSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQK1ATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

A1TGYDGNLGDLGKLLMQGSFSVWTDHKLRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEICAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYTVQAPTPEIKAAWVNELRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPTSTSP5RGNSR 

NITCKLEERKTDPLSLEGY VSS APLTKPPEKG ICG \V 

3KTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKiCLVPGKYTWADHEKGGPDALRVRSGDVV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutnmic Acid, F=PhenylaIanine, G=G1ycine, H=Hlstidine, 
I^Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine t P=Pro!ine, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
V=possibIe nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADVVAAK 

KLVWVPSDKSGFEPASLKEEVGEEATVELVENGK 

KVKVNKDDIQKMNPPKJSKVEDMAELTCLNEAS 

VLH^K£RYYSGLIYTYSGLFCWINPYKNLPrYS 

EEIVEMYKGOLRHEMPPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQAlSrPILEAFGNAiCTVKNDN 

SSRFGKFIRINFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNWFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAIEALAJCATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEKPAGPPGDLALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRWFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDV1IGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKJPLL 

Q VS RQEEEMMAKEEELVK VREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAKVKQVELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEICKLLEDRJAEF 

TTNLTEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELKJV1QLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCER\ASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

AJLESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNSXFREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDS VGCLETAEEVKRKLQKDLEGLS QRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSM A V A ARKKLEMDLKDLE AHID S A 

NKNRDE A IKQLRKLQ A QM KDCMRELDDT.RA SR 

EEIL AQAKENEKKLKSMEAEMIQLQEEL A A AER 

AKRQAQQERDELA.DEIANSSGKGALALEEKRRL 

EA^MQLEEELEEEQGNTELIKDRLKKANLQIDQI 

NTDLNLERS HA QKNENARQQLERQNKELKVKL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine C=Cysteine, D=Aspariic Acid, 
£=GIutamic Acid, ^Phenylalanine, C=Glycine, H=Histidine, 
I«Isoleucine, K=Lysine, L=Leucine, M=Methionioe, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Argimne, S=Serine, 
T=Threonioe, V=VaIine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=^top cod on, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










QEMEGTVKSKYKASITALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKXQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVATRPGCRELLCLLM 

1TVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

U J RHKNITSISTGSFSTTPNLKCLDLSSNKLKT\VK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKXAELMFLDVS 

YNR1PSMPMHHINLVPGKQLRGIYLHGNPFVCD\ 

CSLV SLLVF WYRRHFS S VMDFKNDYTCRL WSDS 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFHNGSLV1ESPRFEDAGVYSCIAMNK 

QRLLNET VD VTIN VSNFTVSR SHAHE AFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKRWFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

1 I V Iil^JCvJulAVLl_« I KfC V rJV/iUUOlN W JVJ\JLJL.lVi. V LsLS VJJL*/\ 

SSAYNISHNAVHYGKHLKKLDSFOLKGIYTRLDT 

YTKALVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAIIKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QVVRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRJELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSVVIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDEDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NG QKADLEAAQRJLAKXLYR.LDGFRJCADVARHL 

GK>aN T DFSKLVAGEYLKFFVFTGMTLDOAT.RVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DO AHTLTCALMLLNTDLHGPINIGKRiMTCGDFTG 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid* 
E=Glutamic Acid, F=Phenylalanine, G=<;iycine, H-Histidine, 
I=»Iso!eucine, K=Lysinc > L= Leucine, MNMethionine, 
N=Asparagine, P=Proline, Q=C luta mine, R=Arginine, S=Serine, 
T^Tbreonine, V=Valine, \V~Tryptophan, Y=Tyrosine» 
X=XJnknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWA1DE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRJCVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AISIHHAL ATRA S\NYSKRPHVFYLRTAD WR VFL 

FQAPSLEQMQS WITRINVV AAMFS APPFPAA V S S 

QKKFSRPLLPSAATRLSQEEQVRTOEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRV3CLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFLVASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KKPYPTKGEK1MLATITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TAnTKFVTA'sOFARGT RT ^DT FDT FFFFFFFFFA 

EDEE V V ATAGDRLTEFRKG AQ SLPGPC AAAREG 

RLERRECGLAAPRPSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRJWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGTONVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSN1FNGTDGSENVTGLDLSDFP 

AXADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

STsn^NTSGKTTSSTDG PKFPGDK SSTTOW 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIKAA 

ETDPGM VHLALG SDLTTLGLNLN SPENLYPKPA S 

PWA S SPCRPQDIDFHVPSE YLTNIHIRDKLFFFF S 

W/TAIKXGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVWITRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 
GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 
HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 
SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 
SSGYTYPTATGVQPESSASrVTSYPPPSYNPTCTA 
YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 
QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAtTIRGSKi^QKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQA A G CRPQ WGKPAQPKLEGPG APT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyeine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine t R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A*possibIe nucleotide deletion, 
\=possible nucleotide insertion 










RPHCKXCECSFNDLNAKDLHVRGRRHRLQYRJCK 

VNPDLPLA.TEPSSRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRI^ASSDDRHVMCKHATI 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDimVRLALLCSEKPTHSLLRIUAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVIVIRVLRDLCRRV 

PTVWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 
TGYTKLGYAGNTEPQFUPSCIAIRESAKVVDQAQ 
RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII . 
EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 
PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

YVIGSCDCHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRJCWIK 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDVVDEVIQNCPIDVRRPLYICNVVLSG 

GSTMFRDFGRRLQRDLKRVVDARJLRLSEELSGG\ 

RIKPKPVE VQVVTHHMQRYA V\ WFGG\SML A STP 

EFFQVCHTBCKDYEE YGPSICRHNPVFG VMS 


3492 


A 


3 


2024 


PNG V ALLl^PG AAVIPNTNYMFQDALG GRSRG S 

REESPAPSRAPASASLWRRLWVEAKMAAHAAA 

AAQ AAAAQAAHAEAADS WYL ALLGF A EHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTBCNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVG SE YTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNP1QKESLRVFFLVLQVTHYL 

D AGQ VKS VKPCLKQLQQCIQTISTLHDDELLP SN P 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTIXGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVV\LYS 

LLERINPDHSFPVS SHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHT 

FYVLGOTIRESNNMVVPAMQLASK1PDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDH1EACSLPEHNL1TWTDGPPPVQFQAQ1SIGPN 

TSLASLL 


3493 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 
REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 
AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 
SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 
L YHI-mCN SEQARSHLEKA WLISQ Q1PQFED V KVE 
AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine C=Cysteine, D=Aspartic Acid, 
E=GI»i(amic Acid, F=PhenyIalanine, G-GIycine, H=Histidioe, 
I=Isoleucine, K=Lysine, L=Le urine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutaminc, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Un known, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQTVENWQGNPIQKESLRWFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPK^HMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAOLHTLLGLYCV S VNCMDNAEAOFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEW\LYS 

LLERINPDHS FP VS SHCLRAAAFYVRGLFSFFQG R 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKTPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTrAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVXLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAYNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLJLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPJL 

HAAAFWGQMQMAELLVSHGAl^LNARTSMDE 

MPIDLCEEEEFKVLLLELKXHKJHDDVIMKSQLRHK 

ooi-vorviv \ oni\yrto/o v vjis. v v avis. i v^jt v vj i (jriNL\ i xv 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEKVPVLLSEFPTFOPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 




327 


1078 


SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRPv 

NPYCRTLFNELRIVVEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTNKFRICNNYKWVAASSKSPRVARRALSPR 

V AAEN V CKA S AG MANK VEKPQLI ADPE PKPRKP 

ATSSKPGSAPSKYKWICASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 

ETPLSAYK VKTRr*OIRRRGSTSLPGDKKSG TSPA 

ATAKSHLS LRRRQ A LRGKSSPVLKKTPNKGL V Q j 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-l5oleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, **=Stop codon, /=possibie nucleotide deletion, 
\=possibIe nucleotide insertion 










VTK^IRLCRLPPSRAHLPTKEASSLHAVRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSK^KMPVCSYFLKGT 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHE\APSLQEAALAAACSN 

RLCKU>SFISLQSSPSPGAQPRVRAP1^PLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATAl^LGCARJRJDRVVMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMl^LFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLILNPIFRQN 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

t rvvi OTAOQunuriT vptt qft pot qcctt OT^PiVQ 

XjV^ I Liv£ 1 /Vl^OlvVJlYlUJj V tilJL*or L>r l^bor o 1 L»KJ 1SJJ i o 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGHV\VETNYRL 

YAYTESELQ1ALIALFSEMLYPFP\NMVV\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPT7TDQIlU.WELERJDRiRFTEGVLYNQFLSQVDF 

FT T \T AHAPKT HVT VFF/MTPAK'PT MWTPAnW^ 

D VKRF WKRQKHS S 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNR1TA1VNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAGXMSRSASLCLAYLMKYHSM 

S\LLDAHTWA/TKSRRPIIRPNNGFWEQLINYEFK 

LFNNNTVRMINSPVGNIPDIYEKDLRMMISM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLP V AHQRF STA S A VPL A KTDT WPKD VGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

IEGIDTTN AC YGGTA SLFNAANWMES SS WDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIOCYLRALDRCYT^YRKKTONOWKOAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKJLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPL\DKLVSSTSDLPKRLASRKC 

VSPEEFTEIN^QREQFYFIKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


1S5 


2692 


MLPTEVPQSKPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPGSlTHQDT.;rEEAALNV7 T LQI.FLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GlutamIc Acid, F=Phenylalanine, G=Glyclne, H-Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=?Asparagine, P=Prolme, Q=GIutarnine, R^Arginine, S=5erine, 
T^Threoninc, V=VaIine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=5topcodon, /=possib!e nucleotide deletion, 
V=possibIe nucleotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

Q VADPTC SDCEELSCPRN WLGFTLLTSG YFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQ AAKL ALL A S I Q AFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKX)QrnRDVAAIVGESMAALVTLPLDPPVV 

VPGQPLVFSVDGLLQKITVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

KJ 1 WEly V 1 t\E>U 1 rU V in. V K£f\\£ I oJUL/T L,r rlr \J Lr ivLll, 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

PGDPQPHFSHVILRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSWDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

C YDLSQNPIQSS SDEITL SFKTLQRNGLMLHTGKS 

ADYVNLALKNGA VSL VINLG SG AFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKMKIHGWAFKCENVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLtLFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKIKALLKXVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESE1LDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPVVMHTEAEDVSLRFRSQRAYGILMAT 

TSRDSADTLRLELDAGRVICLTVNLDCIRINCNSS 

KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGIITERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 

ELNARFGFRNIIADPVTTKTKSSYVALATLQAYT 

SMHLFFQFKTTSLDGL1LYNSGDGNDF1VVELVK 

G YLH YVFDLGN G ANL JKG SSN KPLNDNQ WHN V 

MISRX>TSNLHTYKT DTKITTQ JTA GARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

GVRLP\DLISDGSFSCNGTDSRRGMWKGPSTT\CQ 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=Aspartic Acid, 
E-Gf atamic Acid, F=Phenytalanine, C=Glycine, H=Histidine t 
I=IsoIeucine, K= Lysine^ L= Leu cine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S^Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRJLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAIEESNAIINDGKYHWRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQATIIIGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDAN1AIVG 

NVRLVGEVPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGIGPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGL ANPTRAGGREP YPG S AE VIRE 

SSSTTGMVVGIVAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKJEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAJPTRAPDTALTIMEVAEVESPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVEPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFV AP1YG ADING SI YDEG V 

DEWNIARLNTVLDWEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSIC 

RPKADEEEEVSDEVDGAE VPNPDS VTDDLKV SE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSIEEEVEETESWAKPLIHL 

WQTKPPNFAAEQE YNA TVA RMKPHC A I C TLLMP 

YHKPDS SNEENDARWETKXDEV VTSEGKTICPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

F^^^vTERTQIDVGRffLQRLKLKCIFCR^IRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVLXMEPDDW 

PYTVNITCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDrVSRDCLtCLGPPAEGEVVQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARF VS AGRCHLGTCQ VN SLS SPH VS 

QAQQETYLGFWINSKKSQCN1FLSGTY 


3504 


A 


1124 


139 


RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 

SRAWTC YLAIRMLMATCCPSPTTTA CTG PWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLTSLPQDFRQVSSVIDVDLLPETH 

rO?LVRLHKHGSDRPLGFYIRDGMSVRVAPQG\LER 

VPG1FISRLVRGGLAESTGLLAVSDEILEVNG1EV 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to lost amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=PhenyI alanine, G=Glycine, H=Histidine, 
I s Isolcucine, K=Lysine, L^Leucioe, M=Methionlne, 
N=Asparagine, P=ProIine, Q=Glutamine, R»Arginine, S=5erine, 
T«Threonine, V=Valine, W=Tryptopban, Y=Tyroslne, 
X=Un known, *=*Stop cod on, /=posslble nucleotide deletion, 
\=possib!e nucleotide insertion 










AGKTLNQVTDMMVANSHNXLTVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSMVR 

LGKDAIVFTKNGESMSVGLLSQTYLVEV1KAEHV 

VVPIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTR1IIWNLRSYKNATEFDFE 

KDKYDIR1PEDLDEITGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQIILRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGII 

EC^LKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPXDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPTVALSTPSVFSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRJLS 

TRSSILNAKNRRL\SSQF\ENSVYKGVDDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKKEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TOFTTDK^ADDAfirnT OFT RlSTOT T T VTFFKFNY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSIERDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAG G RRQ A AKPSRPPLPSRRRLPQ G 

GRTRRAMDRPA AAAAAGCEGGGGPNPGPAG GR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QUA ATISSQISG S VTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKAIVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYKXQEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKINSNYEFCDTYPA 

nWPTSVKDDDLSKVAVFLAKGRVPVLSWTHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQTIMDAN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLE1HNIHVMRESLRKLKEIVYPSIDEARW" 

LSNVDGTHWLEYIRMLLAGAVRIADKIESGKTSV 

WHCSOGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITILDHLYS 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 

DEFSKPFFVNYENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMPIHQNLKELLAVRAELQKRVEG 

LQRE V ATRA VS S SSBRG S SPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKTRLTVLCAKNLAKtCDFFRLPDPFXAKIVVD 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F^Phenylalanine, C=Glyeine, H=Histidine, 
I=Isoleucine, K<=Lysine, L^Leudne, M=Methionine, 
N-Asparagine, P=PToline» Q^Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=VaJine, W=Tryptophan, Y-Tyrosinc, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYBLYVGKTDSI 

TISVWNHKiClHKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEG SLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCR1EVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

GVRNVPVTEENKKEYVRLYVNWRFMRGIEAQFL 

ALQKGFNELIPQHLLKPFDQKELELIIGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGVAAGPR 

LFT1HLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYTNPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKXASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKJ>LEKJCAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKXSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSTILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

EC VKST WDLIRL YLHESNRV YRDKM VEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALL VGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVPLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKITFroRIRRQLKVTLCFSPVGNKL 

RVRSI^KTPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYXS 

NEQRYNYTTPKSFLEFERLYQSLLHRHRKELKCK 

TERLENGLLKLHSTS AQ VDDLKAKL A A QE VELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTL^TNLTELKSFGSPPLAVSWSAAVMVL 

MAPRGRWKDRSWKAAKVTMAKVDGFLDSLIN 

FNICENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVREYEVFCDVEPKRQALNKATA 

DLTA AQEKL A AIKAKI AH LNENL AKLTARFEKA 

TA DKLKCQQEAEVTA VTISL A NRL VGGLA SENV 

R WAD A VQNFKQQERTLCGDILLITAFI 5YLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pheny! Ala nine, G^GIycine, H-Histidine, 
l=Isoleucine, K= Lysine, L= Leucine, M=Methionine, 
N=Asparagine t P=Proline, Q=Glutamine, R*=Arginine, S=Serine, 
T=Threonine, V-Valine* W^ryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, ^"possible nucleotide deletion, 
\=possibIe nucleotide insertion 










LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQ1GQKG 

YLQIBEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYF1MNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQE W AE AALDL AAKKGH WVILQNTLEMC S 

RETEFKSILFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIM YGGHITDD WDRRLCRTYLGEFIRPEMLEG EL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

GELTMTSHMENLQN AL YFDMVPES WARRA YPS 

TAGLAAWFPDLL>niIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPADNRQDCGHVY 

SCPVTKTSQXRDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQ SMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVK^TVPraYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRFIFSVFVLSFPGAD 

ALSSIYSHLTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDTJEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQS WELLTQTLVEA LENHNEVNTV 

iMT^LVLFEDAMRHVCHINRTLESPRGNALLVGVG 

G SGKQSLTRLAAFISSMDVFQITLRKG YQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGDBPTVKQSISKFMAFVUTSVNQTSQSYLS 

NEQRY>7YTTPKSFLEFIRLYQSLLHRHRKELKCK 

T£RLENGLLKLHSTSAQVDDLICAKjLaAQEVELK 

OKNEDADKLIQWGVETDKVSREKAiVLADEEEQ 
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location 

corresponding 
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acid residue of 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine C=Cysteine, D=Aspartic Acid, 
E=Clutnmic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R*>Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *=Stop cod on, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










KV A VIMLEVKQKQKDCEEDLAKAEP ALTA AQ A 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLTN 

FNKENIHKNCLKA1RPYLQDPEFNPEFVATKSYA 

AAGLCSWVINrVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDELLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDD ADV AA WQNEGLPADRMS VEN ATIL INCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQ ALEAG AV VLIENLEESIDP VLGPLLG RE 

VIKJCGRF1KIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQICAVERAAPDESLRERVANLID 

S ITFS VYQ YTIRGLFECDKLTYL AQLTFQILLMNR 

EVN AVELDFLLRSPVQTGTASP VEFLSHQ A WG A 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSTLFALCYFHA VVAERRKFGPQG WNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SL APGFPLrPGNMD YNG YHQ YIDAELPPES P YL YG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATRJEEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYWVAFOECGRTVTNTT TREIORST RFT FT GT K 

GELTMTSHMENLQN ALYFDMV PES W A RRA YP S 

TAGLAA WFPDLLNRIKELEA WTGDFTMPSTV WL 

TGFHNlPQSl^TAIMQSTARiaSIEWPLDQMALQCD 

IVITKKNREEFRSPPREGAY1HGLFMEGACWDTQA 

G1ITEAKLKX)LTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQVRJDPT Y V WTFNLKTKENPSK WVL A 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECNIKVMCRFRPL 

NESEXO^GDICYIAKFQGEDTVVIASKPYAFDRVF 

QSSTSQEQVYISTDCAKKIVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRJVQDIFNY1Y 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

mDIQ^IRWYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVICQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRJLQDS 

LGGNCRTTIVICCSPSSYNESETKSTLLFGQRAKTI 

KNTVC VNVEL TA E Q WKKK YEKEKEKNK I L R N TI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKD1TLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEE1NQQSQLVEICLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEE VKEV 

LQALEELAV^NYDQKSQEVEDKTKEYELLSDELN 
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acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G I u tannic Acid, P=Phenyl alanine, G*=Glycine, H=Histidine, 
I=IsoIe urine, K=Lysine, L==Leucine, M=Metbionine, 
W^Asparagine, P=Proline, Q=*G]u til mine, R=Arginine, S=Serine, 
T=Threonine, V=VaUne, W=Tryptophan, Y=Tyrosine, 
X=Un known, *«Stop cod on, /=posstble nucleotide deletion, 
\=possible nucleotide insertion 










QKSATLASIDAELQKLKEMTNHQKKRAlAEMMA 

SLLKDLAEIG1AVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQrffiAKIKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TOQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDSVDDT 

GGSAAQKQKISFLENNLEXQLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

FT 1 TDGVR^FRFPAPAFAT POOYPFPAPAAT POP 

PPRAPSRNLAPTPRRRKASPEPEGEAAG1CMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKOSfVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAG AEA V SGGG SGTG ATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKERLSS 

IEK3KQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGCVVIDGMPPGVVFKAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCUCKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKXREKJRSFVAYSIAIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTG'nCSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICC1IHPESLCA 

QXFXKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKL YESELTLFS SPFSTKIDS VHEELQ 

MEVIDLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLICDSQWDSVLHTAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSTLVLTFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMA G G RJ-IRR V VGTLH1XLL VA A 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=A spar tic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=*Histidine, 
I=isoIeucine, K=Lysine, L^Leucine, M-Metbionine, 
N^Asparagine, P=Proline, Q^GIntamine, R=Arginine, S=*Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X-Un known, *«Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPATLNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRJQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSH\V\bmRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
LPWASRG VSPSASA WPEEKN YHQPAILNS S ALRQ 
I AEGTSISEMWQNDLQPLLIERYPGSPG S YAARQ 
HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

O I l_/lNr l /AXVIAJTl-L* V l-i^W-sll I JLVoJV I x Oil W UN IN XV V r V VJ 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGG VIQDDHIPFLRRGVP VLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKCLQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMS SKRTKTKTKKRPQRATSNVFAMF 

DQSQIQEFTCEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TAMGDRF\TDE\EVDELYREAP1VDKKGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQIL 

HICLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVIISLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

HGTLEVLHLLVIRLGEQVQQFLGPVIA A SVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WO.LAGNRTQSAHCHCGDIWRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPV/ENEQPGIMGENQTSTS 

KDIEQFSTYDFTPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GIvCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=G(utamic Acid, F=Pheny!alanine, G=KJIycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, F=Proline, Q=GJutnmine, R=>Arginioe, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPUISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLS AQKS SVDPTGRVNHG 

\ENSQEKPP\VQLTPAL\VRSPSSRRGLNGTKPVPPI 

P\RGISLLPDKADI^TVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKKKISH1AEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEICNSWERMRHTGTEKMASESETPTGAI 

SQYKERMPS VTHSPEIMDLSELRPF SKPEIALTE A 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILKTKL 

HETNFAVVQEVKNLRSGVSRAAWCLSDLFTYL 

KKSMOQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNWTPARAVVSLINGGQRYYGRJCMLFF 

MMCHPNFEKMLEKYVPSKDLPY1KDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNS AERA VTE VRE VTRKS VPRNSLESA E YLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGNIV 

KIFDAFKSRLHDSNSKVNLVALETIVaHKMIPLLRD 

rlXSPIimiLIPAIVDlWLNSKWGIYAAATNVVQA 

lsqhvdnylllqpfctkaqflngkakqdmtekl 
ajoivtelyqrkphateqkvlvvlwhllgnmtn 
sgslpgaggnirtataklskalfaqmgqnllnq 
aasqpphikksleelldmtilnel 


3517 


A 


1449 


252 


qdlkjvldreylaiylkmvfftcnacgesvkki 
qvekjtvsvcrnceclscidcgkdfwgddyknh 
vkcisedqkyggkgy/ekvkthkgd/askqqaw 
iqkiselik\rpnvspkvrelleqisafdnvpq\kk 

AKFQNWaVOCNSLKVHNESILDQVWNIFSEASNSE 

pvnkeqdqrplhpvanphaeistkvpaskykda 

veqqgevkiwkrerkeerqkx^ 

nhqensrnqkpkjcrkkgqeadleaggeevpea 

ngsagkjrskkxkqrkx>saseeearvgagkjikr 

rhskvetdskxi<^cmklpehpeggepeddeapak 

gktnwkgtikailkqapdneitixk^ 

ytvtdekehrseeellvifnkkisknptfk^ 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 
LAALMASPSKAVIWGNGGGDVTTHGWYGWVK 
K£LEKIPGFQCLAKKMPDPITARESIWLPFMETEL 
HCDEKTmGHSSGAlAAMRYAETHRVYArVLVSA 

YTSDLGDENERASGYFTRPWQWEKIfCANCPYrV 
QFGSTDDPFLPWKEQQEVADVSWKPNCTNSLTV 
ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRl^MAMAMSDSGASRLRRQLESGGFEARL 
WKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFIETARE1SYLESEMYQLSHLLTE 
QKSSLES IPLTLLPA A A A A G AA AASG GEEG VG G A 
GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 
1LTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 
ADHjVIAQLQRVHGFLMNDCLL V AT WLPQRRGM 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C= Cysteine, D=Asparric Acid, 
E>Glutamic Acid, F=Phenyla!antne, G=GIycine, H=Histidine, 
I=Iso leu cine, K~Lysine t L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine r W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










YRYNALYSLDGLAVWVKDNPPMKDMFKLLMF 

PENIUFQAENAJKIKMWLEVLEDTKRALSEKR^ 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRG GPKATRRA VSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFWW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFI1HALLVKDIQGALHSYK 

EIIIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVIAPVVEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSVV 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHIV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGR1 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPHISLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTVVKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSIOVE\RAEVWIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVIBCRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRG STGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKX.AGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAWRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKILTVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVNVA WAG GLDPPMG DPEYLAAFRIWM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFG YMTQQLMNL A G G A V VL A LEG GHDLTAJC 

DASEAC VAALLGNRVDPLSEEG WKQKPNLNAIR 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide ( 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, J>=Asparric Acid, 
E=GIutamic Acid, F=Ptaenyl alanine, G=Clycine» H=Histidine, 
I=l5oleucfne, K=JLysine, L=Leucine, M=Methionine, 
N=Asparagine, P^ProIine, 0=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SLEAW1RVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPrYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVIIECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQLVRPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTVVPLDDATQEYKEKLQKCLEAXLNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEERXDVGRLREALLDESRJPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HE AA VPQL AAALARCTENPMVRHEC AE ALGA IA 

RPACLAALQAHADDPERVVREXSCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRJPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQVVEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENA1LDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLtlFICLQMPYKRNGGYFQQWQLLDRILQQl 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRTVLNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNVt' 

VKI ,NEER VP GTVWNEIDDMQ VFRILDLEDFE ICM 

FSAY QRHQEL1TNPSQQKELGSTEDI YLA S'RK VK 

EL S V1D G RRA QNCIILLSKLKLSNEE] RQ A T L K M D 
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SEQ 10 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutumic Acid, F»Phenylalanine, OGIycine, H=Hbtidine, 
JNIsoleuciue, K=Lysine, L=Ccucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamice, R-Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y»=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possib!e nucleotide insertion 










EQEDLAJKX>MLEQLLKFIPEKSDn)LLEEHKHEIER 

MARADRFLYEMSR1DHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVILAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDrLNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQIIRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKNXQSGHSSWGQRSSS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKJQVYYSTGYSSRKJvINPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRJLQPQRKFLE 

DAKNFYSAFTTLTNFONT FMAOKOTNDFI/ESTCTH 

GKINNLIENIDPGTVMLLAMYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGIYQVGYDD 

KLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRJLHMTGTFDLKKT 

L S YIG VSKIFEEHGDLTKI APHRSLKVGEA VNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKIVNPIGK 


3529 


A 


1 


5684 


vssvshenptevfedgenppssrssesgftefiqy 

qadrtddidrelsegqgaaaipigstssetetast 

vgseetiiqtpsvvtqgtatrsrktaqktamqcc 

leyvqqfltrltnlyttqnnsfsqslatehqgdlg 

reqgetskwdrnsqgdvkekntskqktskeyls 

aflaacqlflecssfpvyiaegnhtselrseklet 

dcehvqppqwlqtlmnacsqasdfsvqsvaisl 

vmdlvgltqsvamvtgeninsvepaqplspnqg 

rvavvirppltqgnlryiaekteffkhvaltlwd 

qlgdgtpqhhqksvelfyqlhnlvpsssicedvi 

sqqlthkdkkirmeahakj'avlwhltrdlhink 

sssfvrsfdrslfimldslnsldgstssvgqawl 

nqvlqrhdiarvlepllllllhpktqrvsvqrv 

qaerywnkspcypgeesdkhfmqnfacsnvsq 

vqlitskgngekpltmdeienfsltvnplsdrlsl 

lstsse;tipmvvsdfdlpdqqieilqssdsgcsqss 

agdnlsyevdpetvnaqedsqmpkesspdddvq 

qwfduckvvsglevesasvtsqleieamppkc 

sdidpdeetjkieddsiqqs qna llsnes sqfls vs 

aegghecvangisk.nssspcisgtthtlhdssvas 

1etksrqrshssiqfsficeklsekvseketivkesg 

kqpgakpkvklarkicdddrackssneklkqtsv 

ffsdgldlenwyscgegdiseiesdmgspgsrjcsp 
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NO: 
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beginning 
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to first amino 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=>Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=M ethionine, 
N^Asparagine,P=ProIine, Q=Glutamine, R=ArginJne, S=Serine, 
1>Threonine, V^Valine, W=Tryptophan, Y-Tyrosine, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NFRfflPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TOPIAFVNAISTTSVNNAYTPQLSLLQNLLARHia 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIW,EHRVM\T 

IPEEVNETGFDFWSVDLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEG1TAIIHYC 

LLPPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKV1PAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLBCDSIQLSLP 

APGQFULGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKXAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESI RLPOVPTLHSOVFLFFRVLLLRMSPOHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLG WEPGHLLLTICTVRSMEQLLPFFNVLS Q VF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRICTAQKTAMQCC 

LEYVQQFLTRJLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

S(^LTHKDKKIRMEAHAKFAVLWHLTRI)LHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQ VLQRHD I ARVLEPLLLLLLHPKTQRV S VQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDE1ENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVN A QEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKJEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSF'KEKLSEKVSEKETIVKESG 

KQPG AKPK VKL ARKKDDD KXKS SNEKLKQTS V 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 
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sequence 


Predicted end 
nucleotide 
•location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine t I>=Asparttc Acid, 
E=Glutamic Acid, ^Phenylalanine, G=ClycIne, H=Histidine, 
I=?Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N-Asparagine, P=ProJine, Q=GJutamine, R-Arginine, S=5erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *»*Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFN1HPL YQHVLLYLQLYDSSRTLY AFSA IKA I LK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGMUSTMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNG STLQSQLLKVLQRLIV\LEHRVM\T 

IPEEVNETGFDF WSVDLEHI SPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEG1TAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSG ILSILHMI 

MSSVTLLWSELHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWM 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRJPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYY 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGJHQREFKP Y V VRL AKIXRKRAKKNPEEDNS G 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEE3VTVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRTHTGEKPYQCGSCGK A FTCHS SET VII 

EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHS SL I VHQRIHTGEKP YKCSECGRAFSQNHCL 

1KHQKIHSGEKSFKCEKCGEMFNWSSHETEHQRE 

HSEGKPLAIQFNK.HLLSTYYVPGSLLGAGDAGLR 

DVDPEDALDVAKLLCVVPPRAGRNFSLGSKPRM ' 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD 
GAQPMAAiMGGLKVLLHWAGPGGGEPWVTFSES 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Add, 
E=Clutnmic Acid, ^Phenylalanine, G=Glycine,H~Histidine, 
I=Iso!eucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaroine, R-Argfnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHILEIFRDASLMLYF\RHRFYSR\NVVHGM 

NPREPA VYRCGPPGTEASSDQTAQGMQLLDPA S 

FE YLFEQGKHEF VND V A SL WELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKJDCIP 

RSFRRHIRQHSALTRLRLRNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSMRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDG1H 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRJLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPS VRELG AALQG CLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FDCLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVTCALKAI)CGPOHRSGU^OEIDILRTLYH 

EHIIKYKG CCEDQGEKSLQL VME YVPLG SLRD YL 

PRHSrGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFRGSINSQFEFGRKXENMTSPAKFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT 

RJSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMfCVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVR1EEKHVRRSSVKKIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

A1ENAVENLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQ YSNSMESVKST VSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLWESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

L AGDQNDHDMDS1 AG VLKL YFRG LEH PLFPKDIF 

HDLMACVTMDN'LQERALHIRKVLLVLPKTTLII 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVMELnCTniQHENIFPSPRE 
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NO: 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparu*c Acid, 
E=Clutnmic Acid, F=Phenyl alanine, (^Glycine, H=Hislidine, 
I=*Isoleuctae, K=Lysine, LHLeucine, M=Methionine> 
N=Asparogine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V«=VaIine, W=Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPIEA1AKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYTW 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADryLANINKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPVVAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAP VKPPATARPKPTVVFPKTN ATS PG VN SST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

HHLSI Y AEN SLKSDG YHKRTDRKSRIIAKN V STS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVICPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYVVRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHUHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKNNVKXSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVVVSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTS LKKIILKERQERKQRL QE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

LKLBCKLKCVIISPNCEKIQSKGGLDDTLHTIIDYA 

CEQNIPFWALNRKALGRSLNKAVPVSVVGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEP\SLRHLPAYPHRAPAALQK>iAPQP/VKJEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRS VLSPRAAG CTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV 

PAEVTVILLDffiGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQVXFADVVPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKJGHKVESESYRK1ADS1GCSTNNILFLT 

DVTREASAAEEADVHVAVWRPGNAGLTDDEK 

TYYSLITSFSELYLPSST 


3536. 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 
IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 
RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 

LLLLLCQFMEDRSAQAGNCWX,RQAKJNGRCQVL 
YKTEL SKEECCSTGRI, STSWTEED VNDNTLFKW 
MIFNGGAPNCIPCICETCENVDCG-PGICKCRVn^C 
NKPRCVCAPDCSNITWKGPVCGLI>GICTYR>JECA 
LLICARCKEQPELEVQYQGRCKKTCRD VFCPG S S 
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to first amino 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine C=Cysteine ) D=Aspartic Acid, 
EXJIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isole urine, K=Lysiae, L=Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutaniine, R^Arginine, S=Serine, 
T=Threonine, V^Vallne, W=Tryptophan, Y=Tyrosine, 
X^TJn known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYSVSACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGF1YCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTTEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPMAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKTITITVKSVTSDTI 

HIS WKLALPMTALRLS WLKLGHSPAFG SITETIVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCffiTETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRfCDDYAEAGTKKDNSILEIRETS 

FQMLPISNEPISKEEFVfflTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVICLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEVVDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKJDESHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVmSKQNMTTDAPKKIVAA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPK1QSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNI ATIRREG SDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFM VG CGRCDD WFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVTCHKVKILKRESGEGRNSSDCRD 

NEIKK WQL APLRKMGQP VLPRRS SEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKVVEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPK14NILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHT3EMIEKEQREVE 

RRPI1XITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEK\RKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVVVGVARKH 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNF1WKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKETCVVRFTPVTEEDQTSYT 

LLFAYFSSMCRYGVAAKNMKQVKDMYLIPLGAT 

DKIPHPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 
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SEQD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine > D=Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, G==Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N^Asparagine, P~Proline, Q=Glutamine, R=Arginint, S^Serine, 
T=Threonine, V=»Va1ine, W^Tryptopnan, Y=Tyrosine, 
X-Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possibte nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDFFNSFrrVLHKQR2vTKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDILQSLLGTTGQVYDQXAQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEIETSWGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTKLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQ AKPLQEDILMQNIETVHPFRRG S A V ATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTOFSPMRP 

OOPNT OTTI K"<?9PPfiFPFPr»PPTsIFPPO^MFnFPPl-n 

PPPLLPPPGFGVFA\QNPMVPWPPVV\HLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSFIHLKR 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 

HKDKJERARESHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSICR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

S ANLLRIG SL VLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYES1 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEBCDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVXSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRW AJDLSC VGDE YIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHIERCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVIVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 
A GKDLPEGA VKGLCKXFCLTLHR YRDA ASKR AL 
QAATQQL AEA QPEATAKNLLHSLQSSGIG SKAGV 
PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 
WNKLVEVQCIXLLEVLGGSHKHAVDGAVKKI.T 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K»Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutnmine, R=Arginine, S=Serine, 
T=Threonine, VsValinejW^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possiblc nucleotide deletion, 
\~possible nucleotide insertion 




: 




• 


KLWTCENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDWSQHBCSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDULPTIQKSL 

LRSPENVEETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLFAILGGSEGKLTVVAQKMSVLSGIGSVSHH 

WSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

V S VL AL WCNRJTTME VPKKLTE WFKKAF SLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHVLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQI1PRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSI1QSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEEKKKJKGIKEEVQLTSKQKEMLQAQLDRJEA 

Q VRRRLQELDGELEAALGLLDIILAKN PSGLTQ YI 

PVL VDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLH)DVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRJLMEIYQEKXYR 

PPP VLD ALGRVISESPPDQ WE ARCGL AL ALNKL S 

QYLDSSQVKPLFQFFVPDALNDRHPDVRJCCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVWLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQE^1^^AALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYWHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIG S VIRNPEIL AI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPE1VATAS 

K VDIAPHVRIX3 YIMMFNYLPITFGDKFTP Y VGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRBRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSMKAHTALGVERR 

MRVLA.GLYMGRSDTQLVVRQASLHVWIOVVSN 

TPRTL REIL PTLFG LL.LGFL A STC A DKR TJ A AivTL 

GDLVRKXGEKILPEIIPILEEGLRSQKSDERQOVCf 

GLSEIMKSTSRDAVLYFSESLVPTARICALCDPLE 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alaoine OCysteine, D=Aspartic Acid, 
E==Glutamic Acid, ^Phenylalanine, G=GlycJne, H=Histidine, 
I=Iso!eucine, K=Lysine, L=Le peine, M=Metfaionine t 
N»Asparagine, P=ProIine, 0=Glutnmjne, R=Arglnine, S=5erine, 
T«=Threonine, V=Valine, W^Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAIKSRWLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKJLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAADLNIYCSRSKADYTS 

HLRSLVSGLIRLFNDSSPVVLEESWDALNAITKK 

LD A GNQL ALIEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSWSITGPLIRILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQTTFTKALQDSNR 

GVRLKAADALGKXISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVPAVIRKNIVS 

LLLSMLGHDEDNTRIS53AGCT GFLCAFT TFFFT <n 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMILSSATADRIPIAVSGV 

RGMGFLMRHHEETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKP1LKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 
GMPVGLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 
GASGLKGEPGATGSPGEPGYMGLPGIQGKJCGDK 
GNOOFKOTonoK ofwgh or^Tpn hoot now HH A TC* 

vj i >t v< vj Jti vj i v^ vj v^ xv vj Ctrs vj -tvv^ vj i r vj v^ uiv^vjjnJtiUAiv 
GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 
GQPGDPG PQGPPGLDGKPGREFSEQFIRQ VCTD V 
IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 
GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 
GLPGRNGEKGSOG FG YPGFOGPPOPPGPF OPPO T 
SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 
PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASWLSLLGYLVVPSGAYILGRCTV 
AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 
AIYENTREG YTGFGLFQMRG SD WCGDHGRNRC 
HMSCSALLNPNLEKTIKCAKTrVKGKEGMGAWP 
TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLLAARVVAAFEPITVGLAIGAASAITGYLSY 

NDIYCRF AECCREERPLN AS ALKLDLEEKLFG QH 

LATEVI\FKALTGFRNNKNPKKPLTTvSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGIIE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGWTWKHSGLWHSGLmKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSAIDED1VTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPMIGLICLGMGSA 
ALYLLRLALRSPDVW* S WDRKNNPEP WNRLSPN 
DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 

i 


AXSTETRTPDMRRLLLVTSL V VVLLWEAG A VP A 
PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLV VLFPVQKPKLLrrEEKPRGQG RGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EE RPRL \WMP7WQVLLGPEEDQDHI YH PQ*GSR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=GIatamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleticine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparag{ne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon,/=poss1b!e nucleotide deletion, 
\=possibIe nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLL WEAGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLWLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ* GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQELIRQLQEQ 

HYOOYMOOLYOVOLAOOOA ALOKOOEVWA G 

SSLPTSSKVECNCTQVI*CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPV1AAPSMWTRPQIKD 

FKEKIQQDADSVITVGRGEWTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSI^NTAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRJCQQ>4TASATAQHVVSAQ1HKE 

SFLAPVFTKJDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPILRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LIAGMDLVGLQNMRNMPGIPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMNJLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLIPGVSPGLIYPSMFLSPGMGMALPAM 

QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKKLEEGCFDKAYVVLGQFLVLKKX)EDLF*E 
WLRDTG G ARTRG S RE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQII QLQVLNKA ICERQLENLIEKLKESERQIR Y 

LNHQLVUKDEKOGLTLSLRESQICLFQNGKEREIQ 

LE A QIKA LETQIQ A LK VNEEQM nCfCSR'FTEMALE 

SLKQQLVDLHHSESLQRAREQT-LESrVMGLTKKY 

EEQVLSLQKNLDATVTA LKEQEDICSRLKDHVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutaratc Acid, F=PhenylaIanine, O-Gtycine, H=Histidine, 
I-Isolencioe, K=Lysme, L=Leucine, M=Metnionine, 
N=Asparagine, P=Proline > Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=$top codon, /possible nucleotide deletion, 
\=possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELN1EL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKK1EDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDWRDDILLLKNEIQVLQQQNQELKE 

TEGKJLKNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRJCTTEKEQQTQEKJKEKLIQQLEK 

EWQSKLDQTIKAMKKKTLDCGSQTDQVTTSDVI 

SBCKEMAIMEEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPVV1RAELAKLAJISEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEI 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

FQELEKAKQECQDLKGKLEKCCRHLQHLERKHK 

AVVEKIGEENNKVVEELffiENNDMKNKLEELQT 

LCKTPPRSLSAGAIENACLPCSGGALEELRGQY1K 

A VKKIKCDMLRYIQESKERA AEMVKAE VL* ERQ 

ETARKMRKYYLICLQQILQDDGKEGAEKK1MNA 

ASKLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC* TSLAHSS WLQLYFRL YF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 

RQFLKYVOPKLGVPLPERDYGGNCLIYDPDNET 

DPFHNIWDKLDGFWAHFLGWYLKTLMIRDWW 

MCMHSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 

IPTYKGKMKRIAFQFTPYSWVRFEWKPASSLRR 

WLAVCGnLVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAITATELLIVVKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDD Q GSTVGNGDQHPLGLDEDLLGPG V AE 

GEG APTPN * PRGPAPRPLPSAPRA VCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVKNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKXQKNKKSSTGEASENG 

LEDIDRI LE Ri EDSTGLNRPGPAPLSSRKHVL Y VE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnroic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
I=Lsoleucine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIlne, W=Tryptophan, Y=Tyrosine, 
X^Un known, *=*Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPEKRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLE APHEDD A * GEGE WD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDD A EEEGPKRELG VRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGMTESKTDGDDTET 

WSEQSHASGKXRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSOLPNFAFSVPLAYFLLSOOTDLPECEOSSARO 

KASLLIQQALTMFPG VLLPLLESC S VRPDAS VSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTTALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA *GEGEWD 


3556 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIVVLAATRGSRL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVXRVYSQQCQYLVEDIQHTL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEEEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTG WEPG ALLME VTPPEEL 

RLPAPPSPERRPP VPPPPRRRRRRRLLF WD KETQI 

SPEKFQEQLQTRAHCWECPMVQPPERT1RGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPJLVLPPELELLSLEAVHRAV 

ALELQAM^PDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMF Y YPN VLQRHTG CF ATI WL AATRGSRL 
VKREYLRVNVVKTCEEILNYVLVRVQPPQPGLP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A =A la nine C— Cysteine, D=Asp;irtic Acid, 
E=G!utamic Add, F=Phenylalanine, G=Glycine, HHBistidine, 
I=Isoleutinc, KpLysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, &=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-=Tyrosine, 
X-Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possib!c nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNrlLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPErUO>PVPPPPRRRRJlRrU.LFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLUQPGPRFH 


3558 


A 


489 


2360 


[RPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAED AKDVIKEIEDFD SLE ALRLEGNTVG VE A 

ARVIAKAL* KKSELKRCH WSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGG KJL AA ALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKXDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKDLDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQD YFPKAL APLLL AF VTKPNS A LE 

SC SFARHSLLQTL YKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPP V YVCRSPGEPTS L 

VNMASEDI AKLAETL AfCTQ V AGG QL SFKGKSLK 

LNTAED AKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAPRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEG CEQLQEVLEGFNMAKVL ASL SDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKJLDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLL VHMGLLKSEDK VKA I ANL YG P 

LiVlALNHMVQQD YFPKAL A PLLL AF VTKPN SALE 

SCSFARHSLLQTLYKV 


3560 


A 


2 


119S 


X-VRELPRPRPGAATAA1MVSVINTVDTSHEDM1H " 
DAQMDYYGTRLATCSSDRS VKIFD V RNGG QILIA 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutnmic Acid, ^Phenylalanine, G=Glyeine, H=Histidine, 
Mso leucine, K=Lysine, L=Leucine, M-Metbionine, 
N=Asparngtne, P=Proline, Q=Glutamine, R^ArginJne, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y-Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRJCV 

IIWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNLIKLWKEEEDGQWKEEQKXEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKXLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ* QDR WGL APHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLnCLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKLRCRKERFPLPPPPPSSSAWPWQGWGI 

RGEQEAJEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADIIRTCLGPKSMMKMLLDP 

MGGrVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVnLAGEMLSVAEHFLEQQMHPTV 

VISAYRXALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

EIDIKKYARVEKIPGGnEDSCVLRGVMINKDVTH 

PRMRRYIKNPRIVLLDSSLEYKKGESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDWITEKGIS 

DLACVHYI NrRANTTATRRVRKTDNNRTARACGARl 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPKACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 

HQPGSPR<3SGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPIPG 

OIFVRLY1RSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYHYVPEFRKVSIAATnYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FIYIPTAILWIIPHKAVRWILVMIALGISGSLLAMT 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFD APEMDHLPTTTATPNQTV AAAKS S 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 

VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLA A VRNEA V VISGRKLAQQIKQEVRQE VEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSET^'IKPASISEEELLNLINKLNNDDN^/D 

GLLVQLPLPEHIDERJUCNAVSPDKDVDGFHVTN 

VGRlvlCLDQYSMLPATPWGVWEUKRTGIPTLGK 

NVVVAGRSK.NVGMPIAMLLHTDGAHERPGGOA 

TV1'ISHRVTPIG£QLKjBCHTILADIVISAAGIPNL1IA 

DMIKEG AAV ID V G1NRVHDP VTAKPKLVG.DVD F 
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SEQII> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=G)atnmic Acid, F=Pheny (alanine, G=G)ycine, H=Histidine, 
f = Isolcucine) K = JLysiuc, L^Leucine, M = Mcthtonine, 
N^Asparagine, P=ProIine, Q=Glutamine, R^Arginine, S=Serine» 
T~Threonine, V=Valine, W=Tryptophnn, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTIIAA 
KK VLRLEERE VLKSKELG V ATN 


3566 


A 


3 


1130 


SCRRGRQQQRRNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGELITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALXKEVGDEKAS 

TEMRLRRFQSVESGAKNVVFIRTLGIEPEKLVHHI 

LQDMYKTKXKKTR VTLRMLPI S G TCKAFLEDMK. 

KYAETFLEP WFKAPNKGTFQ [ VYKSRNNSHVNR 

EEVIRELAGIVCIXNSENKVDLTNPQYTVVVEirK 

AVCCLSWKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KIKVRNYWTADGDLDIGAKKVnKLYVNRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRXDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRJKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGD0Q 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDG YSGETDA G GDFKIPVLP Y 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWL APFTRGRSHS ITTDFTHPCHVALIRIW 

N YNKSRIHSFRG VKDITMLLDTQCEFEGEI AKA S G 

TLAGAPEHFGDTILFTTDDDILEA1FYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERJDPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS 

ASPRDLNELPEYSDD SRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEILFVDYLRAQLLPQPARRLDMRSLE 

CASMD YE APLMPCGFIFQFQLLTS WGDP YYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSD GRHM WL APILPGL VNR 

VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGG1LPTCEPTVPYHTI 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

IITNAKRKQSVVDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQN1EKMKEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, G==Glycine, H=Histidine, 
I=IsoIeucine, K«Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonlne, V=ValIne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEIEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDBDAIFKDLSIRSVRJLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGG SRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTT WA AERTGQAA AG GP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFL S ERRRQMAJDFDTYDDRA YSSFGGG RG S 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDrDAIFKDLSrRSVRLVRJDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKG GPDDRGFRDDFLG G RG G SRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFF GNLC AMRAK WRXKRMRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLDCWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRJNEVKTEISVESKIiQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYfCHTHEGDP 

LESWFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQ VEESVLNLGKFHSI VRL V AFCPF AS S 

QVALENANAVSEGVVHEDLRLJ.LETHLPSKKICK 

VLLGVGDPKJGAAIQEELGYNCQTGGV1AEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMUQSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVKIINDNATYCRLAQFIGNRRELNE 

DK1EKLEELTMDGAKAKAILDASRSSMGMDISAI 

DLINIESFSSRVVSLSEYRQSLHTYLRSKMSQVAP 

SLSALIGEAVGARJLJAHAGSLTNLAKYPASTVQIL 

GAEKALFRALKTRGNTPICYGLrFHSTFIGRAAAK 

NKGRISRYLANKCS1ASR1DCFSEVPTSVFGEKLR 

EQVEERJLSFYETGEIPRKNLD VMK EAMVQAEAE 
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SEQU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Ala nine C=Cysteinc, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalanine, G=Glycine, H»Histidine, 
I^lsoieucine, K=Lysine, L=Le urine, M=Methionine, 
N-Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on* possible nucleotide deletion, 
\=possibte nucleotide insertion 










EAAAEHTOXEKQEKKRLKKEKKRLAAJLALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 

KRKKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVG SKLPF APRARSKERRNP ASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAAXSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKJVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

L1ISEGRPT1EVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPYNTVMD 

SPVHLEPS SQVGVIQNKS WEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSL S YYANQEPGILQQKNAVQIIS S ALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKJLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYG QL VK VELEENAEDDKTENQFPQRMTKNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCS VIPQ APQYYDEYVTFNG S YLLD 

GNPLSKJCIPTITPPPSLSDPLKELFRQQEVVRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

TLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVG AGDPNSDQGLPVLMTQGTEDLKGPG QR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQ n> 
NO: 


Merhod 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
scquen cc 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Giutamic Acid, F=Phenylalanine, G=Glycine, H=JBGstidiDC, 
I=*Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R«Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=pos5ible nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQEEKIHLDTS 
SFMEELPGEKDLAHWEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLiGRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIVVSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVTCSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNRHNIRHTEKKPFKCDECGKAFNQFSTLITH 

KKIHTGEKPY1CEECGKAFKYSSALNTHKRMTG 

EKPYKCDKCDKAFI A SSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSR1L 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHE1IHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK. 

HKJOHTGEKPYKCEECGK^FNQSSTLrKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKKIHSGEKPYECDKCG 

KAFISPSSLSRHEIIHTGEfCP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKJENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRIO^LKSLEATLGRLRJRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKOTTKSELLSOLOOH 

EEESRAQRDAKRPKISFSNHSDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHTFLEiarLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEfflEWFRNYFNEKICDJGLK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVTCSKKDKQSVRTEETS 

KETSESQDSEKJEmXKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKPCRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNEFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEKKDILK 

ESN IQFKLRP WKFLFRNN 


35S0 


A 


3673 


1619 


LYCVAPYSRHLLGRMSrlLPMKLLRJCKJEKRNLK 
ERQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKJKSKQKPMNVGLSETQNGGMSQEAVGNIKVT 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alflnine C=Cysteine, D=Aspartic Acid, 
E-=Glutamic Add, F=Phenylalanine f G=Glycine, H=Histidine, 
I=*Isoleueine, K=Lysine, L=Leucine, M=Mettaionine, 
N=Asparagine, P=Proline, Q=G!u famine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KSPQKSTVLTNGEA AMQS SNSESKKKKKKKRK 

MVTTOAEPDTKKAKTENKGKSEEESAETTKETCN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAIKEMGFTNMTEIQHKSIRJPLLEGR 

DLLAAAKTGSGKTLAFLIPA\TELIVKLRFMPRNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KKNRKKKI MVFFSSfMWXYHYFI T KFYTDT PVT 

AIHGKQKQNKHTTTFFQFCNADSGTLLCTDVAA 
RGLDIPEVDWIVQYDPPDDPKEYIHRVGRTARGL 
NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 
WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 
KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTY1LDNLSNFMS 

HOTHSL1WSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQHISHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSWHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 
GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 
^vpcppnuijoDnQpnnnQPTPi^pPAnnPirnKTTt; 

VJ I XjIZtJDJCrJU'dN &t\\^&EiLJLJLJ&Il, 1 HIS. r CJXLsLJr JSJL-'lN A C 

AEKRDPQEL V A SFSER VRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKlKJEGMDNmYUQRKKEFRN 

PSIYEKLIQFCAIDELGTlvfYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDKWSROSFDnnSFTFKPFAnnPT<rn>JTP 

AEKRDPQEL VASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKJQKLYERKIKEGMDMNYnQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKXEKAKKJ2RTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTII.TTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKAD AEVKLIL YH WTHSFS S QK VRL VIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENIICEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMtPAYATTRIRSQIGNTESELKKLAEENPDLQE 

AYIAKQKRLKSKXLDHDNVKYLKKILDELEKVL 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLKFLGFARRjEWGNGKRPNLETYYERV 

LKRKTFNKVLGFIVNNILISAVJ.1>TAFRVAKKRAP 

KVLGTXLVVGLLAGVGYFAFiviLFRKRLGSMILA 

LRPRPNYF 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamie Acid, F=PhenyIaIanine, G=Grycine, H»Histidine, 
l=IsoIeucine, K=Lysine, L=Le urine, M=Metnionine, 
N=Asparagine, P=Proline, Q=CIntamine, R^Arginine, S=Serine, 
T-Threonine, V^alincW^ryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELT1LHTNDVHSRLEQTSEDSSK 

CXWASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNG VEGLffiPLLKEAKFPILS ANIKA KGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

L SNPGTNL VFEDEITALQPEVDKLKTLN VNKIIAL 

GHSGFEMDKLIAQKVRGVDWVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPVVQAYAF 

G K YLG YLKIEFDERGNVISSHGNPILLN SSTPEDPS 

IKAD^^^^VRIKLDNYSTOELGKTIVYLDGSSOSC 

RFRECNMGNLICDAMIN>TNLRHTDEMFV^HVS 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSRKPGDRVVBCLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDODINV VSTYISKMK VI YPA VEG RTK FSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILKSIDRISEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKJEQR>HlETAPRTIFQRVL0ILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKK1VAYSSMILFTSLNHERMKELEENLN 

IAIDV1DAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKl.NNOERVTLLDLMIAKTTSDFPLTKnDTPVF 

1"U X XT^i ■ JX ^ X V^XwX^ V X 1 4 I i I X k^X-^X^X Xw X 1VL/1</Xl Y X 

LRHAELIASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLTLDN 

CNI SD SNPFLTQ WVIYAIRNLTEDNSQNQOLI AK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRFTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PVVSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RG VPTQ AKGLCGSCNKPI AGQV VTALGRA WHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTH WHPEHFCC VS CGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

1LDM YIS ALSALWHPDCF VCRECFAPFSG GSFFEH 

E G PvPL CENHFH A RRG SLC ATCGLP VTG KG V SAL 

GRRP'MPDHFi l CTFCLRPJLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AJanine C=Cysteine, D=Aspartic Acid, 
E=Gtutamic Acid, ^Phenylalanine, G=Gryeine, JMEstidine, 
I=IsoIeucine, K=Lysine, L= Leu cine, M»Metbionine, 
N=Asparagine, P=>Proliue> Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=*Valine, W=Tryptophan, Y=Tyrosine, 
X*»Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCmSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIEN1ATEREFDPEEFYYLLEAAEGHA 

KEGQGIKTDIPRYUSQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

KLISNGAYGAWFVRHKJESRQRFAMKKINKQNL 

ILRNQIQQAFVERDTLTFAENPFWSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 

HIKJLTDFGLSKVGLMSMTTNLYEGH1EKDAREFL 

DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGn 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQNPLERJLGTGGAYEVKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFS SCSHRFSK 

VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVIHSSGKNYGFT 

IRAIRVYVGDSDIYTVHHTVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKJAQAFPSKMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VVVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKXANEDYLRKICMSLEDKEDN 

LCPVLKPKMTAGSHECJLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSTPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKI^DPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGP5VPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPG HPGPSEPADQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G^Glycine, H=Histidine, 
I=IsoIeucine, K=Lysinc, L^Lentine, M=Mefhionine, 
N=Asparagine, P^ProIine, Q=Glu famine, R=Arginine, S=Serine, 
T=Threoninc, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=5top codon, /^possible nucleotide deletion, 
V=posstbIe nucleotide insertion 










KLSAVGEKQTLSPKJiPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAAN TDRRAEGKKCTEALY AP AEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLI VLTNVTKN IV AFK VRTTAPEKYR VKPSN S S 

CDPGASVDIVVSPHGGLTVSAQDRFL1MAAEME 

QSSGTGPAELTQFWKEVPRKKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


fiKTMMRKMl T A A AT SVTAMTAHADYOPSVTP 

RDD V I V S P QTVQ VKGENGNL VITPD GN VM YNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLT1CLDAQVK 

EQM7STRIIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEKSNTIDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSTSFDTICLVKHEIINSEERPFKCEELVEPFRCD 

SQLTQHQENNTEEKPYQCSECGKAFSTNEKI.IWFI 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KPYQCK.MCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFKNNTKLIQH 

QRJHTASLAEQLFKASGNHPNWGCCLHSSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLP SHS PSCFEP WN VTDYDS S WYRQKQVLS G V 

WSSPLSTLKLLPRTLOUSimQEIVlBTPGEMLMTGR 

GSLGPTL1TEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAjVRAPVRAEAVRRMPPGAEAGSVVL 

DD 


3594 


A 


39 


261 


R A AMMDTS RVQPIKLAIVIKVLGRTG SQG QCTQ 

VRVEFiVrDDTSRSimSVKGPVREGDVLTLt.ESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTK34QMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalnnine, G^GIycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=JLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Un known, *=*Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










DKEWMPVTKLGRLVKDMXIKSLEEIYLFSLPIKE 

SE1IDFFLGASLKDEVLKJMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLSIVPVRRGYWGNK1GKPHTVPCKVTGRCGSV 

LVIO.IPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGKFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

I WGDQNDS S VFDFFLEKNMF VFFLNDLRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSII 

VHKFDFSDEEIMA YYI SFLKTLSLKLNNHTVHFF 

YNErTTNDFALYTEAIKFFNHPESMVRIAVRTITL 

NVYXVSLDNQAMLHYIRJDKTAVPYFSNLVWFIG 

SHVIELDDCVQTDEEHRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KPTETLERSLEMNKKKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAA STS VQEQNTTDEEKSA 

AATCSESTQ WSRPFL DMV YHALDSPDDD YHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIRIMNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVIILV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNYEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLOLRGEPETOLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVEPDVSRLGWGVVKJFAGLLQDMQVTGVEDDS 

RALNITIHKP A S S PH S KPFPIL Q ATFIF S DHIRCIIAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNFQL 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKHIRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 

KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMIVmr^AWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRKNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDNTIRL\V>JTESSGVHGSTLHRKILSSDL 

IKIIYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPD'fGLKXLASASRDRLIH 

VLDAGREYSLQQTLDEH SSS \1 A VKFAASDGQVR 
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acid residue of 
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nucleotide 
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to last amino 
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peptide 
sequence 


Amino acid sequence (A*=Afaninc C=Cystcine, D=Aspartic Acid, 
E°G!utaimc Acid, F=Phenylalanine, G=K3rycine, H=Histidlne, 
I=Iso!eucine, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan» Y-Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










MISCGADKSIYFRTAQKSGDGVQFTRTHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRNIRIFN1SSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYTATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHIIRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNFIMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKIILPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSWGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRJTSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRJDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGE1 

SPPPRESQLRRJDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 

TRTPVPTVSL A SRELPVSS WQVTEPSSKNL WEQI 

CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 

GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 

PKEYLETF1FPVJLLPGMASLLHQAKKEKCFEVVL 

QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSS1-IPSVISHSMDSFGQPRPEDNQSVLR 
RMQKKYWKtKQVFIKATGKKEDEHLVASDAEL 
DA KLE VFHS V QETCTELLK I IEK YQL RLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPA.A GRGPGRKCSQWGRQAS VSFEDVT 
VDFSKJEEW QHLDP AQRRLY WDVTLENY SHLLS 
VG YQIPKS E AA FKLEQGEGP WMLEGEAPHQS CS 
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NO: 
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Predicted 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Le urine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamfne, R=Arginine, S=Serine, 
T=Threoninc, V«Valine, W=Tryptophan, Y=Tyrosinc, 
X=Un known, *=5top codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPrGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHKNIEKimVTTKLWSIKRLHNCDTILKHTLN 

SHNHNRKSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKJTYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQR1HTGEKPYICTECGKV 

FTHRTm.TTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKJHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQGI 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDVVYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHBCHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQ S YTL VEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSERQGSTTGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRG VQIMG WS VRMAFMA CFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 
GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 
SSLPNVSL A WVIE ALRLPG DPEPKVC VHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKEELAALFSELKQEQKKVDELIAKLVKNRTRIV 
NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 
HTRGL VASLDMQLEQA QG TRERL A Q AECVLEQF 
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location 

corresponding 

to first amino 
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to last amino 
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Amino acid sequence (A=Alaninc C=Cysteine, D=Asparttc Acid, 
E=CIu tannic Acid, F=Phenylalanine, G=Glycine t H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Metbionine t 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S^Serine, 
T^Tbreonine, V= Valine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDRITLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNMSIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQRIKREICKDFRQVIVNBCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LVVHQRJHTGQKPYVCSKCGKAFTQSS^TVHQ 

KIHSl^EKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLWHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 

IVHQRIHSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAF1SNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRXEESS 

ALLLN SCKIPL SDNLFP CKD VEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQRJHTRE 

RSYVCIECGKSLSSKYSLYEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQR1HTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAFIHKKRLrLEHQ 

RIHTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKTHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKKKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVH1T 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREEPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGTGLHKALS 

TGLDYSPPS A PRS VP V ATTLPAA YATPQPGTP VSP 

VQYAHLPBTFQFJGSSQYSGTYASFIPSQLIPPTAN 

PVTSAVASAAGATTPSQRSOLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glntamic Acid, F=PhenylaIanine, G*=Glycine, ENHistidine, 
I=Isoleucine, K=*Lysine, L=*Leucine, M=Methionine, 
N=Asparagine, P=ProIlne, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Valine, W=>Tryptopban f Y=Tyrosine, 
X«Un known, *=Stop codon, ^possible nucleotide deletion, 
\=possiWe nucleotide insertion 










PAQQNQYVHISSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVWHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHRJEAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQATTY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMVQAQIHLPVVQSVASPAAAPPTLPPYFMK 

GSnQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

STVERIEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERT1ERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

A^VDRLLEILK^VENEKNDKDKKTAELESLT^RO 

VKDQKKXVANLrOlK^QVEKKKSAQMLEEARRR 

ED7STLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREM VL A QEES ARTNAEKQVEELLMAMEK V 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEEVLEMKQEALLAAISEKDAN1ALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADTSTYEDDHFKSSHSNQTNHKPSPDQDEEEG1WA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTVm^NPRSALNRiCEGLRLAEDRSKDPrlDPHia 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLH1SNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLL SKMARVLKAAAAN A VGLFSRLQ APIPT V 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSVVFVNLC 

NTKMELLHPLGRDSPIAGFLQKNKAGGM^JHICIE 

VDNmAAVMDLFJClCKIRSLSEEVKlGAHGKPVIF 

LHPKPCG G V.LVELEQA 


3618 


A 


3 


5992 


DNIDETYG VNY QFESDEEEGDED VYGEVREEA S 
DDDMEG DE A V V R CTLS ANMYVDEIL V WCAS E L 
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NO: 


Method 


Predicted 
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nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteioe, D=Aspartic Acid, 
E=Glutaraic Acid, F-Phenyl alanine, G^Glyclne, H=Histidine, 
Hsoleucine, K«Lysine, L=Leucine, M=Methionjne, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T^Threonine, V=Valioe, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, Mpossible nucleotide deletion, 
V=possible nucleotide insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFhTTFDFIKVLRQHRMNIILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTKVALMCMLREIGKHINMDGTINVDDFKIIYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLnLDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTWGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKH1QVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLY1RMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGiUASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESffiEPSAKINVLLQAFISQLKjLEGFALMADMVY 

VTQSAGRLMRAEFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKJCIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELT1TPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRWSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPV S ALRNSAFESL YQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NDISTPEKAVDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGP VLE VICSRMR YTS S QIERPIRTVALSS S 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVTVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

EPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQWVASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMEDDHFNAEIVTKTrENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQG1SHRHLSDHLSELVEQTLSDL 

EQSKCISffiDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEII SN AAE YEN1PIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SRMQLS AELQSDTEE TLS KA IRUQ AC VD VLSSNG 

WLSP AL A AMEL A QM VTQ AM WSEDS YLRRLPPF 

PSGLFKRCTDKGVESVFDIiVlEMEDEEPvNALLQLT 

DSQ1ADVARFCNRYPNIELSY EV VDKDSIRSGGP 

VVA/L VQLEREEE VTG P V 1 A P L FP QKREEG WWW 



398 



Printed from Mimosa 03/01/13 09:56:14 Page: 399 



WO 01/57190 



PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Add, F^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLencine, M=Methionioe t 
N=Asparagine, P=Proline, Q^Glutamine, R^Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucJeotide insertion 










IGDAKSNSLISIKRLTLQQKAXVKLDFV APATG G 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 

1 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAVVRCTLSANMYVDEILVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDEDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMELYCTLLASAQSE 

A EKERIMGKME ADPEL SKFL YQLHETEKEDL IRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTWALMCMLREIGKHINMDGTINVDDFKIIYI 

APMRSL VQEMVG SFGKRL ATYGITV AELTGDHQ 

LCKEEISATQUVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRN1EMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRP VPLEQTYVGITEKKAIKRFQIMNE rv YEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TL A WG VNLP AHTVIIKGTQ V YSPEKGRWTEL G A 

LDELQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVTSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKimnLLQAFISQLKLEGFALMADIViVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MTOKRMWQSMCPLRQFRKLPEEVVKXIEKKNFP 

FERLYDLMiNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQ WDEKVHG SS 

EAFWTLVEDVDSEVILHHEYFLLKAKYAQDEHU 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NIIISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFN1SHTQTRLLSMAKPVFHAITKHSPKICPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEBCLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLV11M 

DTLYYNGK1HAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVTMCQGSICKDFFKKFLYEPLPVESHLD 

JHCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRH.LSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKI'KVRGHEIISNAAEYENIPIRJ-IHEDN 

LLRQLAQKVPHKLNNPKJTTOPHVKTOLLLQAHL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheoylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K^Lysine, L=Leucinc, MNMethiomne, 
N=Asparagine, P^ProIine, Q=Glutamine, R^Arglnine, S«Ser1ne, 
T=Threonine, V^Valine, W=Tryptophan, V=Tyrosiuc, 
X=Un known, *=>Stop codon, A=possible nucleotide deletion, 
\— possible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VVVLVQLEREEEVTGPVIAPLFPQKREEGWWVV 

IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 

PU1NTLYFMSDAYMGCDQEYKFSVDVKEAETDS 

DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTXMIVLGFSNPINWVRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANIDEI 

VFTSTGDISIYYDEKGRKFVNILMCFWYLTSANIP 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWTIARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGI1GEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREHCILRQL 

1HRSVVNMKEIVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDH1KSFMKQLMEGL 

E YCHKKNFLHRDIKCSNILLNN SGQ1KLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVWEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQN1LAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EFJQLGDKJKDEDIKLRVIGQDSSEIHFKV1CMTTPLK 
I-XKKSYCQRQGVPVNSLRFLFEGQRTADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPA PGPDGLNEGCLHRLSMPHQRPRTCA MNPE 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Atanine C=Cysteine, D=Aspartic Add, 
E=Glutamk Acid, ^Phenylalanine, G=Glyciae > H=Hlstidine, 
I=Isoleucine, K=Lysine, I>=Leucinc, M=Methionine, 
N=Asparagine, P=ProIine, Q^Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V= Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
V=possiblc nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAMNNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYS1PQAIFA 

QRVLCRSQGTLSDLLRKPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSKEMQ 

ITISQQLGLELTTV SNFFMN ARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEBCNEFSR 

RKRSKSEDMDNVQSKRJRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEKIECNKRHKTVLTELQAKIARJLTKRF 

EAAKEDLKXRHEHPPNPPVSPGKTVNDVNSNNN 

MS YRN AG TVRQ MLE SKRN V SES APPSFQTP VNT 

VSSTNLVTPPAWSSQPKLQTPVTSGSLTATSVLP 

APNTATWATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHS1VQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRIENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQ1T 

LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTW 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLVPPEKSINKIGHALHAHDPVFKSITHSFKVQT 

LARSLGLQMPVVVQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFIPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

FVPTPVQRGALVLTHGEVVHKSKQNLSDRSRQA 

Y TFHLMEASGTTWSPEN V/LQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKIPRQ 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspnrtic Acid, 
&=Glutamic Acid, F=Pheoylalanine, G^Glyctoe, H=Histidine, 
I=IsoIeucine, K=Lysine t L>=Leucine, M=Methionine t 
N=>Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y^yrosinc, 
X=Unknown, *=Stop codon,/=posrible nucleotide deletion, 
\= possible nucleotide insertion 










NPGEFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKLAKPNGKKJPAAEERKAYLEPEHTKA 

RITDFQFKELVVLPREIDLNEWLASNTTTFFHHIN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFELFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPWITPRAEDCGD 
WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 
ES A ARDD A VFDDEV APN AASDN AS AEKK V ICS PR 
AALDGGVASAASPESKPSPGTKGQLRGESDRSK 
QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGDCNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKVVCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRJLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEWSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQT1CFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


G PEG YRGRRARHPS LGS TTGHCGG GRG AEGTG T 
DPAaPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
JLKRTLD AKG PIG VLEMPSGTGKT V SLL ALhVj A Y Q 
RAYPLEVTKUYCSRTVPEIEKVIEELRKXLNFYE 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H-Histidine, 
I=Isoleucine, K=*Lysine, L=Leucine, M=Methionine, 
N=AsparagiDe, P=»Proline, Q=Giutamine, R=Afginine, S=Serine, 
T=Threonine, V~Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHANVWYSYHYLLDPKIADLVSKELARK 

AVWFDEAHNTDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

S AARETD AHL ANP VLPDE VLQE A VP G S IRT A EHF 

LGFLRRLLEYVKWRLRVQHVVQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTIIIEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ELDFHPVTMATFTMTLARVCLCPM1IGRGNDQVA 

ISSKJFETREDIAVIRNYGNLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQGILEN1QRNKLLF1ETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EG1DFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 


3634 


A 


159 


384 


LKMSSKTASTNNIAQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLUGIPTSENPFKDKK 
TCIIL 1 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEELMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQ AL YFCRPFREKGL A YKS QPRKKJESLLTCL ADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GNIDNENNNSTT>DPTWVHEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDLVAVVVHCGSGPNRGHYIAIV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTDLTRKJVtKPDETPMFDPNL 

LKEVDWSQNTATFSPAISPTHPGEG L VLRPLCTA 

DLNRGFFKVLGQLTETGVVSPEQFiVfKSFEHMKK 

SGDYYVTWEDVTLGQIVATATLIIEHKFIHSCAK 

RGRVEDWVSDECRGKQLGNLLLSTLTLLSKKL 

NCYKITLECLPQNVGFYKKFGYTVSEENYMCRR 

FLFC 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 
LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 
GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 
ML VCGLTVTOLLGKCLLSP V VLA A Y A QNRSLRV 
LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, I>=Aspartic Acid, 
E=Glutamic Add, F-Pbenyl alanine, f>=Glycine, H=Histidine, 
I=Isolcucine, K-Lysine, JL=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glntamine, R=Arginine, S^Serine, 
T^Threonine, V^Valine, W-Tryptophao, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possible nucleotide deletion, 
V=possibtc nucleotide insertion 










C WLSLGHPFFYRRHITLRLG ALV AP VV S AFSL AF 

CALPFMGFGKFVQYCPGTWCFIQMVHEEOSLSV 

LGYSXO.YSSLMALLVLATVLCNLGAMRM.YAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 

KNRTSEEAEDLRALRFLSVISrVDPWIFIIFRSPVFR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTL1DKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 

SLIILKQVMEEKLNATNIELATVQPGQNFHMFTK 

EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRJRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKIVPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRJWDP 

VLSVMTVTCDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINBVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPOGIPDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 
DSG A ADLERVTDYAEEKEIQS SNLETAMSVIGDR 
RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAWFVFSLLDCCALIFLSVYFII 

TLSDLECDYINARSCCSKLNKWVIPELIGHTIVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GWDPTEIHNRGQLKSHMKEAMIKJLGFHLLCFF 

MYLYSMILALIND 


3644 


A 


95 


280S 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALH1FFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTL ATPPPHA WEPG A AP AQQPG 

CLTAPQAGFPHAAHPGDCPELPPDIXLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGVVLYLCPE 

AJ.CGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

G K SFTTVYNLKAHMKGHEQEN SFKCE VCEE SFP 

TQ AKLG AHQRSHFEPERP YQC AFS G CKKTFi T VS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSFITGERPFLCDFDGCGWNFTSMSKLLRHKR 

ICHDDDRRFMCPVEGCGKSFTRAEiILKGHSrrHL 

STiCPFVCPVAGCCARFSARSSLYmSKKHLQDVD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=Isok urine, K=Lysine, ^Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutnmine t R^Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TWKSRCPISSC^KLFTSKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTWCVICLEKPKYRCPACRV 

PYCSVVCFRJCHKEQCNPETRPVEKKTRSALPTICT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAA AAA ARAL AASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKVVNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRJAKPFNPMLGETFELDRLPDMGLRS 

LCEOVSHHPPSAAHYA/TSKHGWSLWOEITIS^KF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NIIVGKLW1DQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSK\TVIHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGD AC V STSCEL ASALSl^D ASHLTENLPKAAS 
ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 
VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 
GSPSPGEICAAAPPDYSKTRSASETSTPHNTRRVA 
ALRGA GP GAEGMTPAGA VLPGDPLTS QEQRQG A 
PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 
APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 
SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 
QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 
GAPAYPQWASQPSVLDSINPDKHFTVKKNFLSN 
YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 
DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 
- PSESEEEQTETCSTRGCPNPPSSPAHLPTQAAICPA S 
AK.VLSLKYSTPRESVASPREKVACLPGSYTSGPD 
SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 
TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 
NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 
KNGESVJ.ENLHISESQDLDDLLQKPKMIARRPTM 
AVWKE^KHNQGTHLRSKTEKEQPLMPARSPDS 
KJQM V SS SQKKGVTVPPISPPQPKTNLENKDLSKK 
SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 
APAANAVIO-VGGl'DtrRXPLISPQTSHKTLSKAVS 
QRLHVADHEDPDRjNTTAAPRSPQCVLESKPPLAT 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GI atomic Acid, ^Phenylalanine, G=GIycine, H»Histidine, 
I=Isolcucine, K=»Lysine, L—Leucine, M=Methionine, 
N=As pa ragi n e, P^Prol i n c, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine f W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGNIMASDRLERTNQLKIVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSVVPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKJKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALVVIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KG G AAEQ AGUE AGDEIL AING KPL V GLMHFDA 

WNIMKS VPEGP VQLLI RKHRKS S 


3648 


A 


337 


1564 


KSRLSVTLMPVQLSEHPEWNESMHSLRISVGGLP 

VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 

CSHRPAPGRPPTHNAHNWRLGQAPANWYNDTY 

PLSPPQRTPAGIRYRIA VIADLDTE SRAQEENTWF 

TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 

AEKGRGMELSDL1VFNGKLYSVDDRTGVVYQIE 

GSKAVPWVILSDGDGTVEKGFKAEWLAVKDER 

LYVGGLGKEWTTTTGDVVNENPEWVKVVGYK 

GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 

WSDTLQRWFFLPRRASQERYSEKJDDERKGAN1X 

LSASPDFGDIAVSHVGAVVPTHGFSSFKFIPNTDD 

QnVALKSEEDSGRVASYIMAFTLDGRFLLPETKI 

GSVKYEGIEFI 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKSIQHHLRTAQEHDKRDPVVAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 

ARWKATYIHNCLKNGETPQAGPVGIEEDNDDEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

Q1PPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGS WQQ WRRCLS ARDG SRRLLLLL 
LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 
APRPCFLRDWELQ VHFKTHG QGKKNLHGDGLAI 
WYTKDRMQPGP VFGNMDKF VGLG VF VDTYPNE 
EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 
GGCTAIVRNLPIYDTFLVIRYVKRm.TO/IMDTDGK 
HEWRDC1EVPGVRLPRGYYFGTSSITGDLSDNHD 
VISLKLFELTVERTPEEEKLFTRDVFLPSVDNMKL 



406 



Printed from Mimosa 03/01/13 09:56:21 Page: 407 



WO 01/57190 PCT7US01/04098 



seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C= Cysteine, D=Aspartic Acid, 
E>Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine > 
I = Isolcucioc, K^Lysine, JL^Leucine, M^iVlethionine, 
N=Asparagine, P=Pro!ine, Q=Glutaraine, R^ArginJne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X°Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLL SKQAKF A YKDE YE 

KFKLYLTHLILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESILINNGSRJKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 
MQTIGQKYCMDPAVIAGVLSRKSPGDKJLVKMG 
DRTSMVQDPGSQAPTS WISESQVFQTTEVLTTRI 
TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 
QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEVVLPKDOEEWKRRTGLLLYENYGOSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCnVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

>TTEGNIGIRJKPVRPVSLFMCYEGDPEKTAKVEC 

GDF YNTGDRGKMDEEG Y1CFLG RSDDIINASG YR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKXETGQM 


3654 


A 


2 


909 


WRRDWQEVSDIHLAMANCBCMTKSIRFPALEHC 

YTGGE V VLPKDQEE WKRRTGLLL YENYGQ SETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFIVLTPQFL SHDKX)QLTKELQ QHVKS VTAPYK Y 

PRKVEFVSELPKTITGKJERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFP AEPSSLGFKDLGPN SKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAJUGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVVVDDRLPTKNDKLVFVHST 

ERSEFWS AIXEKA Y AK LSG S YE ALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRJCAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNP WG RIE WNG A WSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTl,LEICm.TPDTLSGDYKSY\VHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVVVCTCLVALMQKNV^HARQQGAQLQTIGF 

VLYAVPKEFQNTODVm-ICiCEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEVinPSTFEPHRDADFLLRV 

FTEKHSES WELDE VN Y A EQLOEEKVSEDDMDQ 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenytaIanine, G=GfycJne, H=Histidine, 
I=I$oleucine, K-JLysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamioe, R=Arginine, S=Serine, 
T«=Tbrconine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMENLMDKDGSGKLGLLEFKI 

LWKKXKJCWMDIFRJECDQDHSGTLNSYEMRLVTE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFJSCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LP V STV AADDHVGIE AL 


3656 


A 


3 


174 


PLCTHVXLPELPEKSSRTSPRSRPGNMLSGOPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GnPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGNIGIC 

GAYGKNTLKGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQIDNAKLAADDFRIKJL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

OOESLKEEOLSLKSNHEOEVKILRSOLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKJRJLSVLVKGHDKAVLDSY 

EYFA VL AAKELGIS1K VHEPPRKIERFTLLQ S VH I 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPOTNPQKMLKKPLSAVTWLCIFIVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSVVMQVMELESN 

SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 

PELEVFCDMETSG G G WTHQRRKSGLVSF YRD W 

KQYKQGFGSIRGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNI.RYAEYSHFVLGNELNSYRLFI.GNY 

TGN VGND A.LQ YHNNTAFSTKDKDNDNC LD FCC A 

QLRKGGY WYNCCTOSNLNGVYYRLGEHNKHLD 

GITWYG WHG .ST YSLKRVEMKIRPEDFKP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, I>=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Hist1dine, 
I=Isoleudne, K-Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIu famine, R°Arginine, S=Serine, 
T=Threonine, V«Valine» W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /=possible nucleotide deletion, 
\= possible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKJETI^QMYNTVWNMEDLDLEYAKTDTNC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLIKIFHRDGKY 

GFSDPLTFSSVVELIKHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAIEAFNETIK 

BFEEQCQTQERYSKEY1EKFKREGNEKEIQRIMHN 

YDKLKSRISEHDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGIOU)GTFLVRESSKQGCYAC 

SVVVDGEVK1ICV1>JKTATGYGFAEPYNLYSSLK 

Www 1^\J J— ' ▼ AX1 A*i— ' T AX ~ X>. A Jl X \JX f*. X^*X X X^ XLi J. %*J L/IjIX 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWVVSVPHISARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

QVDVPTLTGAFGILAAHVPTLQVLRPGLWVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

IEANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

nVFTTTA RROWIfHTYnPT frfi>JPr?^T < v A A TCTH R 
vJ I £>ili /\ XxJCvs^ W rvXi 1 I L/C/LVJvJl>i VJO 1 I V- I tvlx 

HYERLELPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRIKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKICIEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLL WNL Y V SSSQTI YPGI 

KARTTQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGEKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTKIDNYTXLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISKHFVQNSQGLGNV 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVEL 

GQRJLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLG SGKNGGGSMNAPPAFESFLLFEGEKITIN 
KDTKVPNACLFTTNKEDHTLGNHK 


366S 


A 


212 


431 


V AGEA VPFFPMMYSEPLKP S YL AL VL WYFLLTG 
YCITKPEVTFKIEQGEEPWLEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


I05o 


FSGVCFAGIAGSMA'iXLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISC1RT V WRTEGLG AF YRSYTTQLT 
MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHIISGG 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
loco Hon 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C^Cysteine, D=Asparh*c Acid, 
E-Glotamic Acid, F=*PhenylaJanine, OGlycine, H=Histidlne, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methiooine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, A= possible nucleotide deletion, 
\= possible nucleotide insertion 










LAGALAAAATTPLDVCKTLLNTQENVALSLANIS 
GRLSGMANAFRTVYQLNGLAGYFKG1QARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKKERlTVfSSLPVPYKLPVSLSVGSCVIIKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHS SEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPR V WYPELREL S AAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSI(K5CKMN>rW 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 
KVERFPDLAAEKECRDREERNEKKAQ1QEMKKR 
EKEEMKJGKREMDELRSYSSLMKVENMSSNQDG 
NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNWYTPWSNLKKTAD 

MDVGQIGFHRQKDVK1VTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVfflSSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRWCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAF QAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 
RRMISRYTRKAVPQSLELKGITKHALNHHPPPEK 
LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 
SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLS VHTKSLQEECQQ WT 
ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 
TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 
FCSMERDEEDSIIVSEGIIEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKVVSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYlTSNPiMS 

LCQ A SRHQPN VNDLLVHG A-t.PL Q PRNL S L M DKLL 

DLDDKiLMRPGSSTlLSTRWWTNi^VEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
£=Glutamie Acid, F=Phenylalanine, G^GIycine, H-=Histidine, 
Msoleucine, K=Lysine, L/=Le urine, M=MetbionJne,' 
N-Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S^Serine, 
T=Threonine, V*Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 
HVSTVGPQRQMKPHGDSSRAQSAWDEPNYQQ 
PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 
HQ ARPGRGSAGPQLHG STKSQSGGRP VSRTRQG 
P 


3677 


A 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSWGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VTDSTPGLALLHLLLLYGLVVSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRJDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFL AMAGTNALLMLENFIDGKFLPCS S YI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKJAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGWNIVFGTGPRVGEALVSHPEVPL 

ISFTGSOPTAERITOLSAPHCKKLSLELGGKNPA1I 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANNVKYGLAATVWSSNVGRVH 

RYAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1S62 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFnVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSWYfflGGGWALASAKIRY 

YDELCTAMAEELNAVIVSIEYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQKWTPILPRYVMVKYWVDYFKG 

NYDFVQAMIVNNHTSLDVEEAAAVRARJLNWTS 

LLPASFTKNYKPVVQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRELRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQIRAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETOEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVIIVFHNEAWS 

TLLRTVYSVLHTTPA1LLKE1ILVDDASTEEHLKE 

KLEQ YVKQLQ V VR VVRQEERKGLITARLLG AS V 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

VVSPDTVTIDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFG WETLPPHEKQRRJCDETYPIKSPTFAGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWOC 

GGQLEIIPCSVVGHVFRTICSPHTFPKGTSVTARNQ 

VRLAEV^IDSYKKIFYRRNLQAAKMAQEKSFG 

DISERiQLREQLHCT-lNFSWYLHNVYPEMFVPOL 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine (^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H^Histtdine, 
I=Isole ucine, K=Lysine, JL=Leucine, M=Methionine, 
N=Asparflginc, P=ProIine, Q=Glutamine, R=Arginine t S=Serine, 
T=Tbreonine, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion 










TPTFYGA1KNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTl^KSQMTQEASDEAEDMKEAMNRMIDELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQVITTLRT 

AAKEMEEK1SNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEWQIRSEVSQVKREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISP1SLPRLNPPSQSW 

NSTPFFKVKLPPQKEV1TSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQ17VGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

IVDDTKVKEEPPINHPVGCKRKXAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNK YM YFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

♦KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKV1IEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDIXREAVV 

APEQRG*PCAHLQT*ATATTLCPQVPAGRV\VQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦ggdltpvpdgphdcprdvqgipgagggsqlapc 

cppfpaapvsvqgtqglgpk>tvlh*qwegirwq 

kepe/pgpppevelkrgakcrigdhglgavlgqg 

eyas*spsipw*asssacpplhptp/tvytqspaaa 

pgwtrppsp/pppglypgp/pashapgvrggishql 

yslp*lcreccscp/ppppahggrcpsllppealajc 

LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEYNVKEYPWDLV 

KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 

PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVK^QLVEVQCRQDGCDAVENVHQMFMF 
NvVFTDC'L WIXFLSNYQPS VESS SPG G S A TSDDHE 
FDPS ADML V'rIDFDDERTLEEEEMMEGEI'N F$ SE1 
EDLAREGD M Pi HELLSLYGYG STVRLPEEDEEEB 
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SEQUy 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionjne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, ^possible nucleotide deletion, 
Impossible nucieoride insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEDRPRRCKYF 
DTNSEVEEESEEDEDYIP/SnSFFQSSDGI* SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRVVIFQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKIKWLPQQ 

NAAHSLLST^KTIKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHTNSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTPVNIVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEIISVSVSDVKFSHSDRYMLTRVDYLT 

VKVWDLNMEARPBETYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDR/IIMTGAYNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVTVDCGPSL 
GL AA GIPLL V ATALL V ALLFTLIHRRRS SIE AMEE 
SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTVAGSEEPVHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDG AGPPQIS ALTQAF VRQLQ VLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PL VRRLXRQTLRRV G G ARA VRE A VMRA VLT WR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYC V A YAKDGKRFASG SAD 

KSVUWTSKXEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKHCCSWTNDG 

QYLALGMFNGnSIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDELAVADWGVQKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYWGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRIKCKELVKKIATYRNRLAIQLPEKTL1YELY 

SEDLSDMHYRVKEKIIKKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFWGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAICKERKKRGETNNDLFLADVFS 

YQGKFHEAAl^YKaiSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLfWETQRWDEAFALGEKHPEFKDDIY 

MPYAQW1.AENDRFEE AQKAFHKA GRQREA VQ V 

LEQLTNTs 7 A V AESRFND A A Y Y Y WMLS tVIQCLD tA 

QDPAQKD 


3693 


A 


3 


1099 


SSFPTCMRT VTHSN TS V S SLLHRPGHVTPQLTIHG 
GWRHFIRDHTAIJ>EWDFNPSKFLIYTCLLLFSVLL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, C=Glycine, H^Histidine, 
I^Isoleucine, K=Lysinc, L=LeucLne, M^Metbionine, 
N=Asparagine, P=Proline, Q=G1utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=XJn known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










PLRLDGnQWSYWAVFAPIWLWKLLVVAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AAC V WGFRHDRSLELEILCS VNILQFIFI ALKLDRI 

imVPWLVWVPLWn.MSFLCLVVLYYlVV/SLLFL 

RSLDVVAEQRRTHVTMAISWITIVVPLLTFEVLL 

VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKJLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QH1RAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QH1RAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
HVGGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRIV£HQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQRJEFYHKLGMEVPGDDCGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEE1DIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 
HHLQP VQ VLQTLLHS ATAGTG CRRPARPPPAPPT 
PTP WRSRQSGKQSERAS *LKGRGRYGLG ALG GR 
GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 
AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

ICMHFVPWLARP1FPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKJL 

IEGLPEKVLSL VDDPRNHIENQDEC VLN VISHARL 

WQTTCEIPK^TYCPVIVDNLIQLCKSQILICHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPWVQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNI A WVDSDQLLYQHFWCLPVIKKRV VVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQDLQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVD^TLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGIC 
V VI ."WfCGDVALLNCTA 'CVNTSNES CTDKNP VSES1 
FML AGPOLKEDLQKLKGCRTGEAQLTKGFN LAA 
RFUH'rVGPKYKSRYRTAAESSLYSCYRNVLQi.A 
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SEQID 
NO: 


Method 


Predicted 

beginning 

uuiicuuuc 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

Inrstlnn 
IUm uuu 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Pbeny!alanine, G=Glycfne, H-Hisridine, 

I — JU>U JC UCIIIC, Jv LySlUC, ,l-r~.L«t: Ul_I lit, iTi— ITXCIUIUDJUC, 

IS-Asparagine, P=ProIine, Q=Glu famine, R=Arginine, &=Serine, 
T=Threonine, V=Valine, W=Tryptoptaan, Y=Tyrosine, 
X=Uoknown, *=Stop cod on, /=possible nucleotide deletion, 
V=possibie nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATH1ALRTVR 

KJFLEIHGETIEKVV 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLAJDWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKJLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKJRSYK 

DFLREEEKIAAQV1WSSKXKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSrDCQHSVLPLEE\^QEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAJVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVS S YL ALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKXGTARDLSSVGTVKSGKTVNLATAGTIKP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPA SLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSmSNLLGYIGlDTIIEQMRKKTMKTGFDFNIM 

WGTEG CGAAAGL VAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDRKGDGVVDIGELQEGLR 

NLGIPLG QDAEEKIFTTGD VNKDGKLDFEEF^IKY 

LKDHEKKMKLAFKSLDKNNDGKIEASE1VQSLQ 

TLGLTISEQQAELILQSIDVDGTiVITVD\YNEWRD 

YFLFMPVTDIEEI1R 


3708 


A 1 


1866 


EFRG AGRANMLAPRGAA VLLLHLVEQR VVL AAG 
AQATPQVFDLLPSSSQRLNPGALLPVI/TDPALND 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylatanlne, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Lencine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutam!ne, R B Arginine, S=Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X*=tJnkno\vn, *=5top cod on, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKYFEFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTWPPASPAPPTRPPRRCDSNPCF 

RGVQCTOSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGELNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDV SNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 
LRNLS V ADH SKTQ VQKKENKSLKRDTKAIIDTGL 
KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 
GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 
EFELRPQVFSIRG 


371 1 


A 


3 


773 


SLEMS SDGEPLSRMDS EDS f S STTMD VDSTI SSGRS 
TPAMN1NGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHLRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGICGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGICEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 

GNAFCQAAKLHMQLQSKHDSATSFVDAGKAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

S VSLSPRRSRLLVLRCGLRRNPERPS SSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

T^SRSWNDWQPRTDSASADPGNLKYSSSRJDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRD1UILATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 
DIGFUCL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 
EA V VLFTQ ALKXN PQDHJEILFGNR SFCHERLGQP 
AWALADAQVAL1XRPGWPRGLFRLGKALMGLQ 
RFREAAAVFQETLRGG S QPDA ARELRSCLLHLTL 
QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G^GIycine, H-Histidine, 
I=Isoleucine, K=Lysine, L—Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine» S^Serine, ' 
T-Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=^Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQWIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


sggvrmgsradgprtsghvtgkmavfpwhsrn 

rnykaefascrleavplefgdyhplkpitvtesk: 

tkkvnrkgstsstsssssssvvdplssvldgtdpl 

smfaatadpaalaaamdssrrkrdrddnsvvg 

sdfepwtnkrgeilaryttteklsinlfmgsekg 

kagtatlamsekvrtrleelddfeegsqkelln 

ltqqdyvnrieelnqslkdawasdqkvkapkn 

vhpgkxvyerifsmcvdsrsvlpdhfspenandt 

aketclnwffkiasireliprfyveasilkcnkfls 

ktgiseclprltcmirgigdpl\gsvyarayl\srv 

gmevaphlketlnknffdflltfkqihgdtvqn 

qlwqgvelpsylplyppamdwifqcisyhapea 

lltemmerckklgnnalllnsvmsafraefiat 

rsmdfigmikecdesgfpkhllfrslglnlalad 

PPESDRLQILKEAWKVITKLKNPQDYINCAEVWV 

E YTCK1IFTKRE VTSTTVL AD VIKHMTPDRA FED S Y 

PQLQLIIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKC1\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKJ^LSYLINGHKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGHIASILIPLLVLLLLALVAGVV 
FWHKRR.VQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MEEVAGCYEQVLFGFAVHPEPEACGDHEQWTJL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKKIEHGALVHHSGTITCLKFYGNRHLISGA 

EDGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALS VGTDKTLRTWNL VEGRSAFIKNIKQNA 

HIVEWSPRGEQYVVUQNKIDIYQLDTASISGTITN 

EKRISSVKFLSES 


3723 


A 


1 10 


316 


MELSDNRRSGGLEGLAHKCPNLTYLNLSGN'KJK 
DLSTVEALVSGTVLSJLDLLFLVKFSEICLCLUSI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFS GJLQRVGG V DVSFVKGDS 
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SEQH> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Asparttc Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeutine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P»Proline, Q=Glutamine, R=Argioine, S= c Serine, 
T=Tbreonine, V=Valine, W=Tryptophao, Y=Tyrosine, 
X=UnIcnomi, *=*Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










VRAC A SLG VLSFPELEV VYEESRMV SLT AJP YVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 

VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 

FLAFREVPFLLELVQQLREKJEPGLMPQVLLVDGN 

GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 

DG 


3726 


A 


■1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 

HLMTINA>nsrRLLLTGTPVQ>nsILLELMSLLNFVM 

PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERLAH 

AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


R1PRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRIDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHDCTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTA ADDKTAQ VEDFJLQFL YGAMA QDVIWQNAS 

EEQLQDAQLAIERSVMNRJFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLAKEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGST1SE 
TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 
LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 
NKIEDLRSECSSDFGGKDSVTSPDMDETTHDFLYI 
LQPKQHFQHTEAEADMRIQLSSSAHQLTSPPSQSE 
SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

ppileg a vggnearlpnfgspmf * lp aemeafkq 

rhs/ytperxvrsrss\divssvrrpmsdps\vnrr 

p\gneerelppaaaigatslvaaphssssspskdss 

rgeteerkdsddeksdrnrp\vw:rkrfvsampk 

apipfrkkekqekdkddlgpdi^fstltddpsprLs 

aq aq vaedildkyrnaikrtspsdg a im an yest 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glu ramie Acid, F=PhenyInlanine, G=Glycine, H=Hfctidine, 
I=Isoleucine, K=Lysine, LMLeucine, M— Methionine, 
N=>Asparagine, P=Proline, Q=Glu taming R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W-Tryptophan, Y^Tyrosine, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=*possible nucleotide insertion 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYKPAKXKLRLAJLCSADSVAFPVLTV 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPY1AYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKT AQ VEDFLQFL YGAMAQD VI WQNA S 

EEQLQDAQLAEERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQDPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCELRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLL AMFDPLS SHEG AS A V VRPKVHY ARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\D1VSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDEGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKJCKLRLALCSADSVAFPVL-n 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 
EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 
DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 
WPSAQSEIRTISAYKTPRDKVQCILRMCST1MNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 
QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 
RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEnQQRKQMIAVKIK 

ETK VMKLRKLAQQ VAN CRQCLERSTVLINQAEH 

DLKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFND AFENF ALDF SREKKLLEGLDYLT APNPPSIR 

EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 

ANFISLYNSVDSWMIVPNIKQNHYTVHGLQSGTR 

YTFrVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKI SKDG LQMEKDESSLKKSHTPERFSGTG C 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKKEW1GKN AS S WVFSRCNSNF VVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSLVH 

LHTFDVTFVILPVCPTFTtWNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSUGUO-GKRLSLGLRERMiVlSLYv 
WS/G PK VRTQ ATTG ARPKTETK S VPA ARPKTE A 0 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G^GIycine, H=*Histidine, 
I=Jsoleurine, K^Lysine, LHLeudne, M=MethionJne, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V-Vallne, W=Tryptophan, Y^Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACLW1EN* SM WM/PETFPGTQGQKGIQP WFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEANXIDSGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAJEKEASLE 

GGAS AICESEPGTEEGAIG G S A Y WAEEKSSLGA V 

AJREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAICPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLNYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHTVLIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFN1EETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARItVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

F YEVEV AILPDEIFRJL VKIRFL IEDINDN APLFPAT 

VINISEPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVIETPGGDKMPQUVQKELDREEK 

DTYVMKVKVEDG GFPQRSSTAELQVS VTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSNIARJILFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPS roiR YI VT^TP VNDTV VLSENIPLNTK1ALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLAVADAGKPPLNQSAM 

LFKVKDENDNAPVFTQSFVTVS1PENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKXDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNS P VFTHNE YNF YVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPN1SFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTWFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITXMEKCDVTOLGLHRVLVKANDL 

GQPDSLFSWIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKTLVAAVAGTITV 

VVV1FITAVVRCRQAPHLKA AQKNMQNSEWATP 

NPENRQMIMMKKJGCKKKKHSPKNLLLKVV 

TKADDVDSDGNRVTLDLP1DLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHIIQELPLDNTFV ACDST SNCS SS SSDP YSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLM V A A FLPLELRPLG QQNVMS W 

EQEAKBLLVGYWGDGEWCMFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFT1LSIQ 

LLQDDGEHCGTKQGFQPA V QL GLLPHKTLK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
EXJIutamic Acid, ^Phenylalanine, (^Glycine, H=Histidine, 
I=Iso!eudne, K=Lysine, L^Leucinc, M=Methionine, 
N»Asparagine, P=Proline, Q^Glutamine, R a Arginine, S=Serine, 
T=Tbreonine, V-Valine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLP APSDGFC V/HL* SIPS WGSF* GESL/EM 

QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 

LPHQMIMLFIMF YSKNISLMMNFQPPSKA WRA S 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPFRGLPLFIHSIYSWIDTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLIVLIITYLYWQITEGRKJMIRLLH 

EQHNEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 

NLSKIKLLHTDTLLKIESKXHKAYLRSAA1EEERE 

SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGSA^KKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILO^AD/IMKVWNVKNYKl.1 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITOSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKKIKNLKKKXKAIEQLKEQAA 

TGKQLEKNQLEKIQBCETALLQELEDLELGI 


3737 


A 


3190 


664 


. VAMGTPRAQHPPPPQLLFL1LLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 
RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 
GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 
TATFHCDSGYQLQGEETUCLNGTRPSWNGETPS 
CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 
WVIEAAEGRRJLHLHFERVSLDEDNDRLMVRSGG 
SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 
PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 
YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 
WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 
SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 
TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 
QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 
PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 
DILTCQWDLS WS A APPACQKJMTC ADPGEIANG 
HRTA SDA GFP V G SH VQ YRCLPG YSLEG A AMLTC 
YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 
YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 
PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 
AILLPLGLVIVLG SG V YIY YTKLQGKSLFGFSGSH 
SYSPITVESDFSNPLYEAGDTREYEVSI 


373S 


A 


3190 


664 


VAMGTPRA QI 2FT PPQLLFLILLSCP WIQGLPLICEE 
EILPEPG SETPTV A SEA L A ELLHG ALLRRGPEMG 
YLPGPPLGPEG G EEET'f i~tt 1TTTT VTTT VTSP VLC 
NNNISEGEG^ESPDLGSPVSRTLGLLDCTYSIHV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ocid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F*=Phenylalanine, G=Glycine, H^Histidine, 
I»lsote urine, K=Lysine, L=Le urine, M=Methionine > 
N=Asparagine f P^ProIine, Q=Glutamine, R->Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan t Y^Tyrosine, 
X=Ud known, *=S(op cod on, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLG EG Q VLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEP ACKAMCGGELSEPAG V VLSPD WPQ S Y 

SPGQDCVWGVHVQEEKRILLQVETLNVRJEGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DJLTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVTVLG SG V YI YYTKLQGKSLFGFSG SH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI* CCL YFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDL VFILDG S YS VGPENFEI VKK WLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESELYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEES VCPTRIP VAARDERGFDILLG LD 

VNKJCVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPS YVFV STQRFKVKKIWDL WRJOLTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVV1TANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILING QTQIGKYSGKEETVQFDVQKLRI Y 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL. 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTS A SQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTGSLAVANKNFnTVADSLSCPVM 

QNVQPPKSSPWSTAO.SGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPVVPQPSK^1AKPLAMAIQHFSLV1RIV4L 

QHHLFLEYSPSKPVYSGFQQYPQQYPGVNQLSSS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Add, 
E=Glutamk Acid, ^Phenylalanine, G=Glycine, H=Hlstidine, 
I=Lsoleucine, K°Lysine, L=Leucine, M=Mcthionine, 
N**Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Vallne, W=Tryptophan, Y=Tyrosine f 
X=Un known, *«*Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 

VP>nLNADLKKLNCSPDSFRCTLTNlPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NP\FVSFIDQRR*KCNLCYRVNDVPEEFMYNPLT 

RSYGEPHKRPEVQNS\TVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLEXNLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGCIYYYPSFHYTHNPSQAEKLQKDLK 

RYLTRKIGFEAVMR1RCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPVVSSLSDVYAGVD 

VQ AAJCLLANMA VDRSVSSSLSD ARDALVNAV V 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRWAMCQIKSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHVNDRIVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPILHTVKDESPAKAEFFQHLIEDRTE 

AAFS YYEFLLHVQQQICK 


3742 


A 


934 


65 


SMLASQGVLLHPYGVPMIVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGKILD 

VEIIFNERGSKGFGFVTFENSADADRAREK\LHGT 

VV\EGRKI\EV^^ATARVMTNK^TVNPYTNGWK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTOFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPBPAPNEVLNDRKEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGSVKGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEG QSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGR!\AVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPVVFFVDYASNCLYMEE1 

EGSVTVRDXIFSPLWRLICKTPQGLSNLAKTIGQVL 

ARMHDEDLfflGDLTTSNMLLKPPLEQLNlVLIDF 

GLSFISALPEDKGVDLYVLEKAFESTHPNTETVFE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaroic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, l^Leudne, M— Methionine, 
N=»Asparagine, P=*ProIine, Q=Glu taurine, R=ArgfnIne, S-Scrine, 
T=Threonine, V~Valine, W=*Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKJRSMV 
G 


3745 


A 


127 


1433 


G SHRFSL ASPLDPEVGPYCDTPTMRTLFNLL WLA 

LACSPVHTTXSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLWTDLKAESWLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKmGREMFEVTGLHDVDQGWMRAVRKHAK 

GL\P* CLGSCLRTGLTMISG/YVLDSEDEIEELSKT 

VVOVAKNOHroGFVVEVWNOLLSOKRVGLIHM 

LTHLAEALHQARLLALLVIPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPWGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHWFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMA VSIRGNADSIVA CLVLM VL 
YT TKFCRT VAPA A VFYHFA VT-TMKTVPFTYTT PTTT 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAVVL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQHSHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNP1QRNL 

YRKVMLENYRKLASLGLCVSKPDVISSLEQGKEP 

WTVKJOCMTRAWCPDLKAVWKIKELPLKXDFCE 

GKLSQA VITERLTS YNLE YSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKKGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSWIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKP YKCD VCHKSFXRYG S SLTVHQRIHTGEKP YE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQL ATHQRIrTTGEKPYECKVC SKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSG1GKATALEIAXRGGTVFILVCRDQAPAEDA 

RGEIJRE\SGNQNIFLHIVDLSDPICia\\lCFVEKFKQ 

EKKLHVL\VT^AGCMVNX<XEAFnCKMDFEKNFG 

CQYSGVCTFLTTRPDPLCWRKNTDPRVmVSSG 

GML VQKLNNQ * SPVRKKTI WMGTM V YA QNK V S 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine C=Cysteine, D=Aspartic Acid, 
^Glutamic Acid, ^Phenylalanine, G=Glycine, H=HEstidine, 
I— Isolencine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=G tu famine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










ERQQWL1\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGJFHVQASG YRLRSE AQGADTML WLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQA-nRQRLSIPVMVLTLDPTRDVQCFGDR 

FSRLLLDEFLGYDDILVMSSVKGLAENEENKGFLR 

NVVSGEHYRFVASMWMARTVSYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAJCCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPADLQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAPVDSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSVVLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

AMECVRQYINEVLDFMVADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHERLL 

SWLLLGSLTHNAVC/LKWPPLPGLPIPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 
NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 
QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 
RLXPQNCTPVDMKIEFG VHVTSKEILTDVIDNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQVVKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WS S VDGEDSTDDS YDEDF AG GMDTDMAG QLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLAVPSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGS WERQRQASDLASS 

GWSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 
EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 
YGRTTRPDGSREEGKYKRNRJLVHGGRVRSLLPL 

ALRRGKVKEKVDRA VEG ARRA VS AARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKA WPEEWG GAG AQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPL^MLVLRGSSSRGPD 

AGCLTEELGEPA A TERP A QPG A ANPL WG A V AL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbeny)alanine, G=Glycine, H-Histi'dine, 
I=Isoleucine, K= Lysine, L=Leucine, M=Metblonine, 
N^Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T«Threonine, V=Valine, W=Tryptopban, Y^Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYECHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKG WLEAMEEPTQTG SNLHMLRGQ VPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLAJDRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHELASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQVEAESTASRLVCDARSPHSSTGVK 

VLAFL SLAE VGQ V AGPGHERELKA VLLE ALG SPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTV1TAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDJLLDDILPLLYQETKIRRDLJRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRJLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

L1QGLGS VGRQA GHRJLGAHLDRLVPL VEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYDCHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMS WKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALS AACPQvEAE STA SRL VCDARSPHSSTG VK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteinc, 0=Aspartic Acid, 
E=Glntomfe Add, F=Phenylalanlne, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Ly5ine»L»Leucine> M=Methionine, 
N=Asparagine, P»Proline, Q=G1ntanune, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=>Tryptophan t Y*=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAED1WALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPEDPLLK 

SFIAVHhTKPSLVRDLLDDILPLLYQETrCIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMY SLLESCLG 

QLDrCEFLNHVEDGLKDHYDIRMLTFrMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 

QTLDELKCTRF SISLPLPDHAJDISNCGN SFQL V SE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TTNHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGG G GGPO VPHOSPPKRVSSL/S VPPSSOCLFS 

MCPSSHTLQPSFLQPGPGPVDSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PA SSPELP WRPRGLRNLPRSRSQPCDLDARKTG V 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSOVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKJEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPK1I 
QV1ETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVAKPVPGANPD 

LLPHFLGEPEDWIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVIERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRJERVTFCHLP 

FQSK WLYVGTERGNTHIVNVESFTLSG YVIMWN 

KAIELSSKSHPGPWHISDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLI1WNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGC VAGCPSNHGICRCLRA SERQ VC VMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRWLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDNIIYVYKTGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*1Q 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYIIVFGLAEGKVRLS 

NTKTNKSSTIYGTESYWSLTTNCSGKGILSGHA 

DGYQR 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 
GSPQMVRjyDIGLSVTFIRFSTKSVVLSQVCHVCQK 
SMIF G VKCKHCRLKCHNKCTKEAP ACRI SFLPLT 
RI .RRTES VPSDINNP VDRA AEPHFG TLP KXLTKK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Asparu"c Acid, 
E=G1utamie Acid, F=Phenylalanine, OGlycine, H=Histidine, 
I=-lsoJeocine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProlIne, Q=€Iutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Un known, *=*Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EHPPAJtfNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAnTSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEinCGMGYL 

HAKGIVHKDLKSRNVFYDNG\KVVITDFGLF\GIS 

GWPVEGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADV YAFGTV WYELQARD WPLBC 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKWPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKG YE VTSKVDL SELTSN V 

FPEGLPPSYWVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQWTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLG1LINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARJSAAHEALE1NECATAYILLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQXTRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RS ADGLCGNKDRERGNEFTRNQQA AQEV VNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQFNFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGDDGILEAYHRSLRT 

VQLYGPTNFAPVVTHVAKNAAAVQDGSQYSVL 

LIITDGVISDMAQTKEAIWGVSKLPMSIIIVGVGQ 

AEFN AM VELDGDD VRIS SRGKLAERDI VQF VPFR 

DYVDRTGNIWLSMARLARDVLAEIPDQLVSYM 

KAQG1RPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGTSSLHMVGYLG 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutomic Acid,F=Phenylalanine, G=GIycine, H-HisUdine, 
I=JS0leucine, K=Lysine, L^Lcucine, M~Methionin Cy 
N=Asparagine, F=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T-Threonine, V^Valine, YV=Tryptophan, Y=Tyro s ine, 
X=Unknown, *=>Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYR1SFQ 

ES1FLCEDLQC1YPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE 

RNEILEADTVDMATTKDPAWDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQ ALC VQ WKNA YALC 

WLDCILS ALVHSEELKNTVTGLC SKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSETFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFS WDFECSQCG HQ YQNRH 

MKSLVTFTNTVIPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCL YQITS VIQ YRANNHFITWILD AD G S WLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFLXLEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQVVNTNMQSVQLNTEDTVNTBCS 

VNNTDATGLIQGVKSVEIEKDAQLICQFLTPKTEQ 

LKPERVTSQVSNLKXKETTADSQTTTSKSLQNQS 

LKENQKKPFVGS WVKGLISRGA SFMPLC VS AHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVT.EKSG^TSCGAOLNHSSYGMnTSSANHFnT V 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPEDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDfiKYCSPTBCKNPCEVQPDSLTONACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYRK VMLENYKNLV SLG YQLTKPD VILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKI)KQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFAAHSSRLIRHQR 

TrTTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRJHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDC GT< SFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPD VILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKJDKQSCDIICMEGMARNDLWYLSLEEVWKCRD 

QLDKVQENPERHLRQVAFTQKKVLTQERVSESG 

K Y GGNC LLP A QL VLREYFHKRDSI ITKSLKHDL V 

LNGHQDSCASNSNECGQTFCQNIHLIQFAK i HTG 

DKSYKCPDNDNSLTHGSSLG1SKGIHREKPYECK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenyla!aninc t 0=Glycine,H=Histidine, 
MsoJeucine, K=Lysine, L»Leucine t M^Metbionlne, 
N=Asparagine, P=ProIine, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosme, 
X=Un known, *=Stop codon,/=possible nucleotide deletion, 
V=possfblc nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

TOTGEKJPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLWHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGI1FSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SinKMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNIQLLKIELS 

QKTMMIDNLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLS1PEYVSVRFYELVNPLRKEICELQV 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHMIQTKERSELSK 

EVVTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKSRAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRTTELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTA FTRSLTEANSLLNQTQQP YRYL1ES VRQ 

RJDSKmSLTESIAQIVERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKJLAAJLH 

LGNLKFVVDGDTPLIENGKWSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AKAIYERLFCW1VTRINDIIEVKNYDTTIHGKNTV 

IGVLDrYGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKfflDYFNNQIIVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSICLGK 

HAHFSSRKLCASDKILEFDRDFRJRHYAGDVVYS 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCDCPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKA ALTIIR YYRRYK VKS YIHE V ARRFHG V K 

TMRJD YGKH VK WPS PPKVLRRFEEALQTIFKRWR 

ASQLIKSIPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSOHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYKV^TIPLYNLTGLSVSNGKDQL 

VVFHTKDKKDLIVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQ V\N VTNP VQCSLHGKKCTVSVE 

TRLNQ PQPDFTJ^RSG FT L S VPGN 


3770 


A 


3 


6276 


HKV AAPDV VVPTLDTVRHEALL YT WLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEVVGLNFSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanioe C=Cysteine, I>=Aspartic Acid, 
E=CIutamic Acid, F°Phenylalanine, G=Glydne, H-Histidine, 
I=Isole urine, K=Lysine, L=Lcucine, M=Mctfaionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=*Arginine, S=Serine, 
T=Threonine, V=VaIine, W^Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVVYVDYPGPASLTQIYGTFNRAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

Y1YSPREMTRWVRGIFEAJLRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENEDTVALKHFP 

N1DREKAMSRPILYSNWLSKDYTPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PWYDKLPQPPSHREAIWSCVFVHQTLHQANA 

RLAKRG GRTMAITPRH YLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRJKS 

QELEVXNAAANDKLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSYKYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQ AS SLP ADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDIDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVMFTVTRS SLQS QCLNE VLKAERPDVDEKRS D 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TIITTLENLKRE A AE VTRKVEETDIVMQEVETV S 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYHNVLYENPNLKGVTDHTQRLSUTKDLFQVA 

FNRVARGlvn.HQDfilTFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

VVRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGR1FVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQKISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

rTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTOTPS WLGLPNNAERVLLTTQG VD 

MISKMLKMQML-EDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTL MTTA SN WLHLIPQTLS MLKRTVE 

NKDPLF1<FFE\REVTC]\'1GAKLLQ\DVRQDLADV\V 

Q VCEGKXKQTN Y LRTUVNEL V\KGILP\RS WSHY 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Acid, 
E=C)utnmic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K«=Lysine, L=Leucine, M=Methionine, 
N«Asparagine, P=Proline, Q=Glutomine^ R=Arginine, S=Serine, 
T»Threonine, V^Valine, W=Tryptophan, Y^Tyrosine, 
X=Un known, *= Stop codon, ^possible nucleotide deletion, 
\= possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFTRADLIFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQIEHGEVRS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMG YHKGELLGKELADLPKSDKNRADL 

LDTTNTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

7T>VIGQGGKJRHFVSLKXLCCTTDNNKQIHKIHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARIHSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTXNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFNIFELEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

V1EAN YH SSNA YHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFIAC 

NAGSELAVLYNDTAAWLESHHTALAFQVLTVKDT 

K\CNIFK^1D/RGNHYRTLRQAUDMVLATEMTKH 

FEHVNKFVNSINKPMAAEIEGSDCECNPAGKNFP 

ENQILIKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPVVMPVFDRNTCSIPKSQ1 

SHDYFITD^DAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEUQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVDVRILSQTANYLRKQCDWHTAFKNGL 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLBOSTLA\QAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRJLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYLVLSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQVSALQAMKTVCSNINETK 

RQMEKLEALEAAAyQSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNTQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSTNGSLY1FRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRJDYYL1 
RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 
QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 
P Y I IA VLPR Y VEIRTFEPRJLL VQS IELQRPRFITSG G 
SNIIYVA SNHF V VVRLIPVPMATQIQQLL QDKQFE 
LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 
QKRFDESMQVr'AIsJLGTDPTHVMGLYPDLLPTDY 
RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

»cid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G-Glycine, H«Histidine, 
I=Isoleucine, K=Lysine» L^Leucine, M=Methionine, 
N=»Asparagine, PHProllne, Q^Glutamine, R=Arginine, S=*Serioe, 
T-Threonfne, V=Vaiine, W=Tryptophan, Y*=Tyrosine» 
X=IM known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKXLQn 

DTTLLKC YLHTbJVAL V APLLRLENNHCH IEESEH 

VLKKAHKYSELIILYEKKGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLEFSYSVW 

VLRDFPEDGLKTFTEDLPEVESLPRDRVLGFLIEN 

FKGLA1PYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGBCHEQALFrYVHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFEEKVLEENAQKKRFNQVLKNLLHAEFLRVX 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 

YPNG V V VH YFC SVKE VNP ADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQ QTFIFTDG DDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNVVNVAGGFSLHQ 

DPTRFKS1HCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLY1TEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAANTSAP 


3777 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGVVED/IGGEVQ 
NN1LEGVGVDINKALLAKRKRLEMYTKASLRTSN 
QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 
DLDMQKAEEQEEKIL VGIM1RF IIKQ VS SRNG QPS 
LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRS A RLSR WWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

WLDSSARVAPYRILYQTPDSLVYWTIACGXGSR 

KEITEHVV^WLEQNLLQTLSIFENENDITTFVRGKI 

QGIIAEYNKIMDVKEDDDTEICFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEVFEQCGDITA1RKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKXKDDSKFSEAMAQ 

VLLSWIERGEWRRXSANQFYSMVQSANStlVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEOIV 

A VFNASTRQKA WDHFSKAQRKNIDI WAKAHSEE 

LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AA Q AEREELAAGRMPGGGPQG APA A A G G GG VS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspar tic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^GIyclne, H=Histidine, 
I=IsoIcucine, K= Lysine, L»Leucine, M«Methionine, 
N—Asparagine, P=Proline, Q=Glutamine, R-Arginine* S=*Serine, 
T=Threonine, V-Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=5top cod on, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










HRAG SRDCLPPA ACFRRRRLARRPG YMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPG SS SSLDPSL AG CGGDGSS GS GD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEIEALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKXLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRIU<aVIAQENPKMHNSEISK^ 

TEKJRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAJL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELEL ALTPARAPSP VP AP APEPEPAPTP APG SE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKICVVP 

YHCLGS1WSQRDKKGKEHLAPTIRATVTQFNSV 

ANCV1TTCLGNRSTKAPDRARVVEHWIEVAREC 

RILKNFSSLYATLSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSETFSOENNYSLSRELLIKEGTSKFAT.LE 

NfNPKRAQICR.PICETGnQGTVPYLGTFLTDLVML 

DTA MKD YLYGR L . INFEKRRKEFEVIA QIKLLQS A 

CNNYSIAPDOQFGAWFRAVERLSETESYNLSCEL 

EPPSES A SNTLRTICKNTAIVKRWSDRQAPSTEL S 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OCrycine, H=Histidine, 
I=IsoIeudne, K=Lysine, L=Leudne, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutnmfne, R=Arginine, S=Serine, 
T^Threonine, V=V aline, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V= possible nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 

DDRKLKIPENANVF^AMNSTANYDFVLKKRTFT 

KG VKVKHG A S STLPRMKQKGLKI AKG IF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK. 

RNECLRVYYLSWLRNKILHNDPEV^ 

GDMEGCGHYRWKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKV1YGSSAGFHAVDVDSGNSYDIYTPVHIQSQIT 

PHAIXFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


GLAEAGG YLHTAEGTHSPARSA AAG AMAG VMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 

SGIA V VL AMAPFD VACTRL YNQPHRCTG QGP\L Y 

RGILDALLQTARTEGIFGMYKGIGASYFRLGPHTI 

LSI FFWDOLRSL.YYTDTK 

A—*\jA-iA X VT JL^ \— /J— «/VO J_/ ill X Ar%> 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP 

SKHYVYTINYTWSDSTSQTIYRRY\SKFFDJLQMQL 

LD\KFPI\ESGQKDPKQRJIPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPH1SQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFAVXNRSAKVPERKLQANGPVAKXAJCK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KN QKPK1TPWT VKA QTKAPPKP A RAYA PK I ANG K 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESS SDSSDSDS SEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGICAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

K QNE A A KE AETPQ A KKTKLQTPNTFPKRICKG EK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

VVGERANQVLKFTKGKSFRHEKTKKKRGS YRG G 

ST3VQVNSIKPDSE 


3787 


A 


3 


5078 

* . 


IPEC/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid res'tduc of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G1utamic Add, F=Phenylalanine J G=Glycine, H=Hlstidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=MetbionIne, 
N=Asparagine, P=Proline» Q=*Glutaraine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan f Y=Tyrosine, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=pOSsible nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPHTAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESnSGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMY ARTGHTTS THTA/IARKHGHCL WP V V 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AA WTTGKMA SNLECQMSSKLL VKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAWIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHVVLLQAD 

PVVKNPPNNLWIIAAVLAPIAVVTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTDCTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERJCKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEIIEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGS AQHLP YSE WTS APGTMTRPRAG VQ WV P 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVA VASLRRSTSDIG SKTRMAESTGPEP AQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

A VF AIP AANRPGFTG YFIPTPPS S YRN Q A WMS Y A 

GENELPSQWADSVPLPGYTEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAiREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 

VMVSGEPLLAKPAR1VAGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKNVREEESRVKKMTEDRGDAEIKERSTSRD 

RKQKEELKEDRJVlPRJ2r<X)KOKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glotamic Acid, F=PhenyIaIanine, G=Glycine, H=Histidine, 
I=lsoIeucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=VaIine, W=*Tryptophan, Y=Tyrosine, 
X=*Unknown, *=Stop eodon, /=possible nucleotide deletion, 
V= possible nucleotide Insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKORDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFVVEA 

APQLSEMSEEEMVTA VELEEEEKHG GLVKKELET 

KKDYEKXQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDY1QEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEKJQ 

KM V Y SINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATJLAGLLLTAAGETFSGGCLFDEPYS 

TCG YSQSEGDDFNWEQVNTLTKPTSDP WMPSG S 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YL A IDE VK VLGHPCTRTPHFLRIQNVE VNA G QFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRJFIASFNWNTTKRDAGKYRCM1\RTEGGVGI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEVVEVKSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIWEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLGVVLVMKKRKLVAKKRKETMSS 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGNIIAYDHSRVRLQT 

IEGDTNSDYINGNYnXjYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSiALLPRN 

HEKNRCMDELPPDRCLPFLITIDGESSNYTNAALM 

DSYKQPSAFIVTQHPLPNTVKDFWRL\aDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDIISRIFPOYNAARPQDGYrvMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDK.WQEEYNGG 

EGRT V VHCLNGGGRSG TFCAIS1 VCEML J vriQRT V 

DVFHAVKTLR2WKPNMVDLLDQYIvI 7 CYEVALE 



437 



Printed from Mimosa 03/01/13 09:56:55 Page: 438 



WO 01/57190 



PCT/U SO 1/04098 



SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamlc Acid, F=Phcnyla1anine, G=Clycine, H=Histidine, 
I^Isofeucine, KNLysine, JL=JLeucine, M=Methionine, 
N=Asparagine, P=Prolint, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoaine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknovm, *=Stop codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLH1ASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRC VAE VG SFEHNLTTDLLNHL VFVQ 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKJLLYSLNLQFKGIQVTATTPSMRAVRFETG 

LIELELSNRLQTKASPG SSS YLKJLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRIGLRNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLKYKVAAYDNWNEQRMALHKDIHMATKEVV 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTEESTLITACSSESLVSK. 

GHFKNFCIRFADGFETSWDDWKPEIHGDLVMNA 

CWPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPN1GKRLNALGNTLTTLTGEED 

FDDIADLNSVNIADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRKIMKRIVDIRELNEQAKV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGEPFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKKKKFQTNYASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

A SRG S SLPRTLSKESKL YGMKDS ATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETIPITPVER 

NYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFreSQSVSKSASKMDTTLI 

NISA VCDIGSASFKYDMRJtLSEILAFPRA WYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLVVFAINLKQL 

KV/Qlvnsn^SNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGVVGGT1DVNALEM 

V AHISEHPNQQPSHKIQITMG STEARVDYMG S S1L 

MG1FSNADLKJLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDIFQVMISRSTTPDLIKIGMKLQEFFT 

QQFDTSKRALSTWGPVPYLPPKTMTSMLEKSSQE 

QLLDAAHHRHWPGVLKVVSGCH1SLFQJPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

KLE EFTS T I A F WTE A QK1WEDG S SDH STYIVOTLDF 

HL GHNJ TMVTKPCG ALESPMATI TKITRRRI IENPP 

HGVASVKEWFNYVTATR>TEELNLLRKVDATvrNT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine, G=Clycine, H=Histidine, 
I-Isoleucine, K=Lysine, L= Leu cine, M=Methionine, 
N^Asparagine, P^Proline, Q=Giutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=VaIine, W~Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
V=p0ssible nucleotide insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKS1HVQEPQEPSLQDASLKPKVECSVVTEF 

TDHICVTMDAJELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPI1THDDNSSDKDREDSITYTTVDW 

RDFMCNT WHLEPTLRLIS WTGRKIDP VG VD YILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKM1HILLYYKASTIIQDT 
EGNTPPHLVCDVRVEEAKLLVSQGA/SIYEENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRJINPDTQWI 
SKAVYKJIREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 
RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 
NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 
GVTAWRKICPIFEGIGYASQMIVILLNVYYIIVLA 
WAT/FYT F^SFTTDT PWGGrYHFWNTFHfUPFnK 
TNG SLNGTSEN ATSPVIEF W 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLILILLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFVVPPCRGRRELVSWDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMVVI 

TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLS SPLPG VPKP VFATVDGQEKFETK VTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADVVLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AA YRENT VG LHRFCPTENVAKINREVLHS YLRN 

YYTPDRMVLAG V G VEHEHLVDCARKYLLG VQP 

AWGSAEAVX>1DRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEIITK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLERNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEHIQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYIIKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITOVFYEQYLTILPEG 

LFMLS LCLVPTFA VSCLLLGLDLRSGLLNLLSIV 

fcQLVDTVGFMAJ 'AVGISYNA VSLINLVS 


3799 


A 


73 


759 


KRLVEAG VP RTF DG I VGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFPIKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alnnine CrCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny1 alanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-= Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine t S=Serine, 
T=Threonine, V=-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibie nucleotide insertion 










LPWFLNDRPNDCCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAAKJELAANIT 

ADLRKWGTDPAFEWPYTTTNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKJCA 

KJCPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCVVEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVALEFSPEEWKCLDPAQQNLYR 
DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 
LKIHETA AKPPAICSPFSQDLSPVQG IEDSFHKLIL 
KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 
VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

SQKSGUQHQVVHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 
QHLKRLKKSGLGHLKWTKAEDIDIETPGSILVNT 
NLRALINKHTFA SLPQHFQQ YLLLLLPE VDRQMG 
SDGILRLSTS ALNNEFFA YAAQG WKQRL AEGKF 
VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGLASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWILSFLSHJSRLHGGVPGR.GLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVrLCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVS VTDGPKF* SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRJKRLFP 

GHPAEENGAIAAGDIILGREWEGPRKASSSRCRG 

SWAiVIQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPEL$At)Ri7.FTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAIREGTMGAKTERDLGPVP 
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SEQn> ' 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

add residue of 

peptide 


Amino acid sequence (A=*Alaninc OCystci jie, D=Aspnrtic Add, 
E-Glutamic Acid,F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, LHLendne, M=Methionine, 
N=Asparagine, P=Proline, Q=Gltitamine t R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=S(op codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKA1AGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDWRLWGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTVVYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFE YDFLS VEDMFKSPLKVP AL IQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFIIHSPDFEAAKFWVGNMGKTATHAVVFAKL 

CVPGDQCHGLHPFIVQIRDPKTLLPMPGVMVGDI 

G3KKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLS SGR vsi vsl 

AILNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNN1LLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGILDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGKLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDV1AP 

PDFVEDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADrTQ^GERVhTOIGFWKSEIIHELDEM 

IGETNAJLTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3S10 


A 


3 


518 


VIQELEG G SG ADLGEHSCRP A SQPRFPRP A EARS 
HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQWYKGFLKDCPSGELNLEEFQQLYIKF 
FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 
EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRW1VEE 

RADATNVNKWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MG1 Y1STLKTEFTQGMILPTMNGES VDP VGQPAL 

KTEERJK1AKPAPSKTQAJRPVGVKIPTCK1TLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVD GN VS GEFTDL VPEKH1 VMK\VRF KS WPEG 

HFATlTLTFlDKNGETELCMEGRGlPAmEERTRQ 

G\V'QRYYFEGIKQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNG GQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPT1AS 



441 



Printed from Mimosa 03/01/13 09:57:00 Page: 442 



WO 01/57190 PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pheny lata nine, G=Glycine, H=Histidine, 
I=Iso leucine, K^Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R-Arginine, S^Serine, 
T=Threonine, V=Valine f W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVVVSDQILQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP* 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTE AEGLDSQAQISTTE* HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKONTGVWT V 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIWQRAECRPAASE 

NYMRLKRLOTEESSKPVRJ.SOOLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLKEELKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERJIQYYGPATWAQDGSRGYCT 
PIYMLNHIIRXQAVLEIIMNERANALDLLAQQTTK 
MRNANYQHRJLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKJKEEKKKWKDLKLMKKLERQRAQ 

EEQ AKRLEEEEA AAEKEDRGRP YTL5V ALPG SEL 

DNAQSPELRTYLAGQIARACAIFCVDEIWFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEAILISLAALQPGLIQA GARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLM1ESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMr^RNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTIKHA V ALESRHQKGELQ C 

LIKMCIPLSKPLQMFFSPPHWE A WLQRVQQLAK 

NTRYFRQREQEMGF1IYGNENASVVPLLLYMPG 

KVAAFARHMLEKKIGVVVVGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3S18 


A 


215 


7S9 


NPQSSSSEGSSEIFQVNG I-INRLLVQRSEVTQAPG 
QYTVDVEGHGCTFIQATLKYNVLLPKXASGFSLS 
LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 
1CMLSGFTPTMSS1EELENKGQVMICTEVK>JDHVL 
FYLENVFGRADSFTFS VEQSNL VFNIQPAPGMVY 
D YYEKEE Y ALAFY HINSSSV SB 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G)utnroic Acid, F=Pbeny lata nine, G=GJycine, H=Histidine, 
I=IsoJeucine, K=Lysine, L^Lencine, M=MethIonine, 
N=Asparagine, P=ProlIne, Q^Glutamine, R=Arginine, S=Serint, 
T^Tnreonine, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop cod on, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3819 


A 


1 


1483 


RIPDS1ISRG VQGLPRDTA SLSTTPSESPRAQ ATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 

RRHRMSPFPLTSMDKAJFITVLEMTPVLGTEIINW 

DGMGRVLAQDVYAKJDNLPPFPASVKDGYAVRA 

ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCGADAVVQVEDTELIRESDDGTEELEVRIL 

VQARPGQDIRPIGHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTCVEVNKFPVVAVMSTGNELLNPED 

DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLNALNEGISRADVIITSGGVSMGEKDYLKQ 

VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 

KJIFALPGNPVSAVVTCNLFVVPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEVVDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNT1PLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCCDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNFCEAORCSOEOANIYGSYOCYCROnYOT A 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQN SP ARITHYQLNFQTGLL VPAHIFRI GPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKJDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS - 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FJLECQNSPARIIHYQLNFQTGLLVPAHiFKiGPAP 

AFTGDTIALNUKGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAK^OT 

FFTTFAL 


3S22 

1 


A 


2502 


1540 


MA A ATRG CRPWG SLLGLLGLV S A AAAAWDLA S 
LRCTLGAFCECDFRPDLPGLECDLAQKLAGQKL 
AKALV VKALKAFVRDPAPTKPLVLSLHG WTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F«Pheny1nlanlne, G=Glycine, H=Histidine, 
I=Isoleudne, K=>Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonjne, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=*Stop codon, /-possible nucleotide deletion, 
\= possible nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGSSWVVYGTNYRJCAIJFJLFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 

VTIHCVLNEIJ^QLGLEPRDEVVQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNIYRLFSADRKRVETAJLEAC 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVUEKYEPNNSLARKGQISVDGFM 

RYLSGEENGWSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNYIQPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRTYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQmMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKKVVLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQAJLHSQPAPG S VKAPAKTEDUQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKXTTOLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

KXIDLKDKQQQQLLNLRQEQ YY SEKYQKREHTK 

LLIQKXTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKXQVELEQEYQDK^KJRiPLEaEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


1 


426 


ILHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 

CCRETLKSLRPECFIYDLSAVVMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPVVVERYPRETFLPPLDK-nCFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 

MS ATMAEIYRDYKDEDGF V YMT YA SQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYVVIPQIYKQLQEMDERRTTKLSECYRGFA 

DSERKVIPIISKCLEGMILAAKSVDERKDSQMVV 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

ESGKMDAKTTVGICAKGICLWLFGKICPICGPALED 

FSriLPPEQRRKJa.QQl<lDELNraSLQICESDQKDAL 

NKMKDVYEKWQMGDPGSLQPKLAETlvnsn^R 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ' 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidfne, 
I*=lsoteucine, K=Lysine, L*=Leucine, MNMethionine, 
N=Asparaginc, P=Proline, Q=Glutamtne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknowo, *=Stop codon, ^possible nucleotide deletion, 
V=poss/We nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


ENP VSSA VNGEAHSSHETRGQNSNALPS V LLELL 

SQSCLIPAMSSYLIO^SVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKJCLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNA>H)ANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDTMKVLITGPADTPYANGCFEFnVY 

X V J.V\-^J_y,l 1 1 ii\JUL/ XlTXX^. V X-rX X VJ A. 11 X IX 1 > V_J V-^l X-rX l^f V I 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSILNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAlvnLEQIRNPSPCFKEVlHKHFYLKRVEIM 

AQCEEW1ADIQQYSSDKRVGRTMSHHAAALKRH 

TAOLREELLKLPCPEGLDPDTDDAPFVCRATTOA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRJLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRJL 

T TsTYYFFPFT APF^T MOAT FDT F)YT A AT TTNrxTNfr 

SEFGI1MSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTGILNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCE1SMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMiyfEESGlETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFIKG VAGNPMVKS VLDKTKHS VESMIT 

TLDPGMAPYlKSGGELDrVVTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQERIDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWmGLQQMKANDPSLQEVNL^IKNTP 
IPTLREFAKALETNTJrTVKKJFSLAATRSNDPVAlAF 
ADMLKVT^TTLTSLNIESHFITGTGILALVEALKEN 

DTXTEIKIDNQRQQLGTAVEMEIAQMLEENSRIL 
KFCYQFTKQGPRTRVAAAITKNNDLAWQICDTQ 
EQTSIVYQVVSQSIAGFNPQFEVQGQNARSWMEE 
EG KAF H QF V RRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSG S OQDLDG AGVRASDLEDEES A A RGPSQ EE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspar tic Acid, 
E=Glutaimc Acid, ^Phenylalanine, G=Glycine, H=Hisn*dlne, 
I-IsoJeudne, K=Lysine, L=Leucine, M=Metblonine, 
N^Asparagjne, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V-Vnline, W=Tryptophan, Y^Tyrosine, 
X=Un known, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRRNDIISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSK^^VTENERNMFGKLSQLCIS^^DF 

GQEDVLLSLTNGSCEENKDRTELVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRK1EEEK 

EKJOCENDIWKAWLQKKREQVLEMRRIQRAKE1 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRJCRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEE1WSLLFLAAEQLLEDLRNDSSDYVV 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVA1KI 


3837 


A 


3 


1214 


SLGCTN SARGKGQDDEVRTLMANGAPFTTD WFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDV VELLIKY G ADVHAFSKFDKSAFD 

IALEKNNAEILVILQEAMQNQVTSrVNPERANPVTD 

PVSMAAPFIFTSGEVVOT.ASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEIIEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAW 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDhOCENKDHSLERGRASLIFSLKNEVGGLIKA 
LKIFQEECHVNLLHTFSRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 
TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 
KDNVYRKRRK YF ADL AMN YKHGDPIPK VEFTEE 
EIKTWGTVFQELNEXYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 
RDFLS GL AFRVFH CTQ Y VRHS SDPF YTPEPDTCH 
ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 
KXATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 
LKHALSGHAKVKPFDP1CTCKQECLITTFQDVYF 
VSESFEDAKJEKMREFTK TIKRPFGVKYNPYTRSI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G!ycine, H=Histidlne, 
I=lsoleucine, K= Lysine, L=Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopnan, Y=Tyrosine, 
X=Un known, *=Stop codon, ^possible nucleotide deletion, 
V=possibte nucleotide insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVNFIVDQIRAIMDKKANLRNMSVIAHVDHGKS 

TLTDSLVCKAGI1ASARAGETRFTDTRKDEQERCI 

TIKSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQ AIAERIKP V LMMNKMDRALLELQLE 

PEELYQTFQRIVENVNV1ISTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKJCVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMIT3HLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKP1QRTILMMGRYVEPIEDVPCGNIVG 

LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHI1AGAGELHLEICLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVXCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NEIKDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPI YLVEIQCPEQ V VG GI YGVLNRKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQ1LPGDPFDNSSRPSQWAETR 

KRKGLKJEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT 


3841 


A 


2 


405 


GKAFSCFTYLSQKRRTHMAEKPYECKTCKKAFS 

HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 

LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 

HTGEKMHECKECGKALSSLSSLHRHKRTHWRDT 

L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLIIILNLILFLSAGEDFTS 
VVSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRN SRIDDF VRR V ES KA TS ARCGL WG S GPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKITESVAETAQTIKKSVEEGKIDGnD 

KTIIGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQILALS ADK RNFLRDPPAG VQFNFDF 

DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 

VFWRNYFYRVSJ-IKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVPPKTPPVVIKSQLKTQEDE 

EEISTSPGVSEFVSDAPOACMLNQEDLRKEMEQL 

VLDKKQEETA VLEEDS AD WEKELQQELQEYEV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
actd residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=»Aspartic Acid, 
E=GIutamic Acid, F=PhenyIalanine 1 G==Glycine, H=Histidine, 
I^lsoleucine, K= Lysine, JL=Leucine, MHVletbionine, 
N=Asparag1ne, P^Proline, Q=C Iota mine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y«Tyrosine, 
X«=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQIPEAWLLLANVVVVLILVPLKDRLIDPLLL 

RCKLLPSAXQKMALGMFFGFTSVWAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDS APQ YSRLFPN A SQH ITPS YNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFD1RVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDI A G LDIP A DMDGK SILKJLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKTYHTCT HinHFTPTT fyNKTTOJT ttFVROWT KICK 

RPEECDCHKJSYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRJDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPS YNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

MET1YNMLVETGELONTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKXLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRS1RSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEEKJDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKIS YHTQHKGRLKHRGS SLHPFRKGL 

QEK1)KVWLLREQKRKKXLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNF LFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 

FQHPDLSPLLRYSFETMAPTGLS SLTVNSTAVPTT 

PAAFKSLNLPLQITLSAIMIFILFVSFLGNLVVCLM 

\nfQKAAMRSAINlLLASLAFADMLLAVLNMPFA 

LVTILTTR^aFGICFFCRVSAMFFWa.FVIEGVAlLL 

HSIDRFLUVQRQDICLNPYRAKVLIAVSWATSFCV 

AFPLAVGNPDLQ1PSRAPQCVFGYTTNPGYQAYV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanioc 0=Cysteine, D=Aspartic Acid, 
E-GIutamic Acid, F=Phenylalanine, G*=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metaionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Tbreonine, V«Valinc, W=Tryptophan, Y«=Tyrosioe, 
X°Unknown, *=Stop codon, /^possible nncleotide deletion, 
V=possibte nucleotide insertion 










ELISLISFFIPFLV1LYSFMGILNTLRHNALR1HSYPE 

GICLSQASKXGLMGLQRPFQMS1DMGFKTRAFTT 

ILILFAVFIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRIKKFHDACLD 

MMPKSFKFLPQLPGHTKRRIRPSAVYVCGEHRT 

VV 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGJTLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKITLTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SG YRVHEELRNLG L YV KTRDG SD YEG WC WPG S 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QD VTTFNIDDQ YLLGD ALL VHP VSD SG AHG VQ V 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 

VFQRGGTI VPRWMRVRRS SECMKDDPITLF V ALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWBERVVIIGAGKPAAVV 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


rarnargcwgvcrsgfssavcgaarmeqvaeg 

arvta vp v sa adsteel aeveegvg w gednd a 

aargaeafgdseedgedvfevekildmkteggk 

vlykvrwkgytsdddtwepeihledckevllef 

rkkiaenkakavrkdiqrlslnndifeansdsd q 

qsetkedtspkkkkkklrqreekspddlkkkka 

kagklkdkskpdlessleslvfdlrtkkriseak 

eelkeskjcpkkdevketkelkkvkkgeirdlkt 

ktredpkenrktkkekfvesqvesessvlndspf 

peddseglhsdsreekqntksareragqdmgle 

hgfekpldsamsaeedtdvrgrri<jcktprkaed 

trenrklenknaflekktvpkkqrnqdrsksaa 

eleklmpvsaqtpkgrrlsgeerglwstdsaee 

dkjetkrjneskkpkkdevketxelkkvkkgeir^ 

lktktredpkenrktkkekfvesqvesessvt.no 

spfpeddseglhsdsreekqntksareragqdm 

glehgfekpldsamsaeedtdvrgrrkjcktprk 

a edtrenrklenkn aflekkt v p kkqr> iqdr.sx 

saaillsklmpvsaqtpkgrrlsgeerglv/stds 

aeedk£tkjrneskkpkkdevketkelkkvkkge 



449 



Printed from Mimosa 03/01/13 09:57:09 Page: 450 



WO 01/57190 PCT/US01/04098 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A1anine C— Cysteine, D=Aspartic Acid, 
E=Glutamtc Acid, ^Phenylalanine, G-Glycine, H=Histidine, 
I— lsoleucine, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proiine, Q=GIutamine, R— Arginine, S=Serine, 
T=Threonine, V=VaIine t W=Tryptophan, Y=Tyrosine, 
X=Un known, *=*Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










nU)LKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKJLKDKSKPDLESSLESLVFDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLNDOAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTTVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFrRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPIVVDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPIC1 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDG YD VPKPP VPAVLARRTLSDISNA SSS/FG 

LFVLERDP* PQNVTEG SQ VPERPPKPFPRRTNS ER 

KAGSCQQGSGPAASAATANSPQLSSEIENLMSQG 

YSYQDIQKALVIAQNN1EMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLL1LQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQWNTANEAREVAFDJLEIPK 

TAFISDF A VTA DGNAFIGDIKDKVTA WKQ Y RKA 

AISGENAGLVRASGRTMEQraHLTVNPQSKVTF 

QLTYEE VLKRNHMQ YEI VIK VKPKQL VHHFE ID V 

DIFEPQGISKLDAQASFLPKELAAQTTKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANKHFAHFFAPQNLTNMNKNVVFV 

1T>ISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEELNQVQESLPELSNHAS) 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

A TQQLQGF YSQVAKPLL VDVDLQYPQDA VL ALT 

QNHHKQYYEGSEIWAGRIADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHM1.ENHV 

ERLWAYLTIQELLAKRMKVDREVRA'NLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSrPLEMLGPRRTFVLSALQPSPTHSSSNTQPXPD 

RVTGVDTDPfTFirrlVPQKEDTLCFNINEEPGVrLS 

LVQDPNTGFSVNGQLIGNKARSPGQrTDGTYFGR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alnninc C=Cystcine, D=Aspartic Acid, 
E^GIutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=isoleucine, K=Lysine, L^Leucine, M-Methionine, 
N=Asparaginc, P=Proline, Q=Gfu famine, R=Argiaine, S=Serine, 
T=Threonine, V=VaIine, \V=Tryptophan, Y=Tyrosine, 
X=TJnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LG1ANPATDFQLEVTPQNITLNPGFGGPVFSWRD 

QAVLRQDGV\n/TINKKXNLVVSVDDGGTF\EVV\ 

LHRVWVKGSSWHQDFLGLLMCWDKSTGMSSPGR 

KGC WGQXFFHPIRFLKVS * HPPPGSDPQKAQMPT 

MVVimPPGLTVTvRGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYI\VPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSP1LKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNVVASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADRIIRVYDGREILTCGRJDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEY1VAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTIVVAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKY1TKNLLSEKNVCK1YLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQR1HSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFfflSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHR1HTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRH YHLTQHHRGHTGEKP YICNECGN AFIC S 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHIVHTG 

EKPYKCKECGKAFSVNSELTRHHR1HTGEKPYQC 

KECGKAFIRSDQLTLHQ\KI1LVR\NPMHNVKRIR 

WPLENAL* QRICNLRHFLF VTEH VGIPFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGIPWPSVGWT.SWLKDLPSCEIHSASLS 

AVLQGPQCS£MLWPKNLTSUO)DSSSVSSGISDTI 

DNLSTDD1NTSSSISSYANTPASSRKNLDVQTDAE 

KKSQVERNSL V/S ODD VKKSD G G S D SG IKMEPG S 

KWRRNPSDVSDESDKSTSGKK"NPVISQTGSWRR 

GMTAQVGTTMPRTKASAPAGALKTPGTGKRPGL 
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SEQW 
NO: 


tMcthod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparttc Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Iso!eucine, K=*Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S^Serine, 
T=Threooine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=tFnknown, *=Stop codon, /=posjibIe nucleotide deletion, 
\=possible nucleotide insertion 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP+LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 
DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 
VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 
DDTTVKFEI WDTAG QER YHSL APMYYRG AQAAI 
VVYDITNQETFARAKTWVKELQRQASP\SIWGL 
AGNKADLANKRMVEYEEAQAYADDKSLLFMET 
SAKTAMN VNDLFLVAI A* E VAKRVNPQNLG\G\A 
AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKMVTGILWNLSSSDHLKDRLAKKTPLE\QLTAD 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

AD ALTF AE V SKDPKGLE WLWSPQIVGLYNRLLQ 

RCELMRHTTEAAAGALQNITGG\DPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKW\SHLI\EKLPGSVGEKSPPAE 

^V\NI\IAVrTWLGWLASP.VALARDLLYFDGLRK 

LIFIKXKJEIDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTWVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHPSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMK1PDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENTH1.QNL/PILGPRTAVFHG 

LLTEA YKTLKERQRS SLPRKEPIGKTTEA VSGRS S 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKJR.GGRGISFIFCCFRNNDHPE 
ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKrmEAMFALPAEKKWQrYCSKKK 
DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 
EEEEERSKT1ESLKTALRTKPMRF VTRFIDLD GLS 
CILNITLK^iDYETSESRIHTSLIGCnCALMNNSQG 
RAHVLAHSESINVIAQSLSfENBCTICVAVLEILGA 
VCLVPGGHKK VLQA MLH YQK Y ASERTRFQTLIN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Ciutamfc Add, F=PhenylaIanine, G=Glycine, H=Histidine, 
Hsoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=5erine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine t 
X=Unknown, *=Stop cod on, /=possible nucleotide deletion 
\=possib!e nucleotide insertion 










DLDKSTGRYRDE V SLKTAIMSFINA VLSQG AG VE 

SLDFRLHLRYEVFLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRHQQIVIQNDKGQDPDSTPLENFNI 

KNWRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQ VKQQ VADLTAQLHELSRRA VCAS IP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KXSIPQPTNALKSFNWSKXPENKJLEGTVWTELDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDHDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KJSSLNKIADTKSSIDKNITLLHYLTT1VENKYPSV 

LNLNEELRDIPQ AAK VNMTELOKEI STLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDV1PLLDPYGPAGSDPS 

LEFLWSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGffi^lKVLGSRVFGNKKQLKlLTDIMWPnAKLA 

REEMDRAVAEGKRVCV1DAAVLLEAGWQNLVH 

EVWTAVIPETEAVRRrVERDGLSEAAAQSRLQSQ 

MSGQQL VEQSH V VLSTACG SRJSPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEIL VANDKACGLLG YSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDIISRS 

GEKJPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSG YRA S V WV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERT^DPWQGQDPAEGGQDPRINVVLA 

GGHWPRDEIRKLMESQDTFTGTQTELTAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEP VA IESP G QDL LGESRSEP VD VKPFAS CE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=> Alanine OCysteine, D=Aspartic Acid, 
£=Glutnmic Acid, ^Phenylalanine^ G=Clycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leudnc, M=Mettaionine, 
N=Aspanigine, P=Proline, Q^Giutamine, R=Argintne, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAEL VFIECQA VTAPVSSCDLG GRDLCG G CTG S 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

D VGSLQEQGSCVLDDRELLLLTGTCVDLG QGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVVVKF1KKEKVLEDCWIEDPKLG 

KVTLEIA1LSRVEHANIIKVLDIFENQGFFQLVME 

KHG SGLDLFAFIDRHPRLDEPLAS YIFRQ VRA G\Q 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQP VNLADYTWEE VFRVNKPESG VLS AA S 

LEMGKRSLSDVAQAQELCG GPVPGEAPNG QGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGA S YVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSFLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAVVFGTVVDIISRS 

GEK1PVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYS YMDL A YNSSLQLPDL A SCLD V 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

G GHVVPRDEIRKLMESQDIFTGTQTELI AG G QLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLIVIHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEBCNKEVWKFIKKEKVLEDCVVTEDPKLG 

KVTLE1AILSRVEHANIIKVLDIFENQGFFQLVVIE 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVR\G\Q 

SRL V S A VG \n^RLI<X)llHRDlKDENi VI AE01 : 'T / K Li 

DFGS A AYLERGKLFYTFCGTEEYCAPEVLMGNPY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyeine,H»Histidine, 
I=lso leu cine, K=Lysine, Lr'Leucine, M=MethionJne > 
N=Asparagine, P^Proline, Q=Glu famine, R=Arginine, S=Serine, 
T^Tbreonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRIXTS 


3862 


A 


399 


2069 


TMDRSKJRKSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRV WPSSYRALISAFFRLTRLDDFTCEKIG SG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

WGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARJQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCS1LQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKKNSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRA S G Q VMA LKMNTL S SNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEU 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRA SALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGY1PYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPS>iFLLDRlGCTDKLKKKKKRJCRRDSDAPGK 

EG YRGGLLKLE AADP YVETPTSPTLQDIPQAPS D 

PCSGWDSDTPSSGSCATVSPDQVKEDCTEGKRTI 

VR/QEAQLMA RNDGNFS SLLESIFPSVDDDS WDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSICFD1RRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSI.EDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSrJOrj'JOlREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGICDDRESKLEGKAAQD 

IKDEEPGDLGRPK.PECEGYDPNALYCICRQPHNN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanme C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l»lsoIeucine, K=Lysioe, Lr= Leucine, M=Methionine, 
N=Asparogine, P=Proline, Q=<*f utamjne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possiblc nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLEKNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTIEQKSSEDQGIKGRIEKAANPSGKK - 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVEEAPGASKCIGPGCCHVAQPDSVYCS 

>TOCILKHAAATMKFLSSGKEQKPKPKEKMrCMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPVVPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKXHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFS SMUCDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

AS VKKEDLKSKHDS S APDPAPDS ADE VMPEA VP 

EVA SEPGLESASHPNVDRTYFPGPPGDGHPEPS PL 

FDLSPCPASrGSGVVTTVTVSGRDPRTAPSSSrT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFTNMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNKRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQELIG YSRGLVVIWDLQG SRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCl6\ITRILWLTTRQ 

GXLPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERI1AAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGTQKITLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQA VEQ VEADLLQDQEG YRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNiVCELAPV 

QRKJEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSL V/A G TNG G TI YAFSLR VP P AERRMDEP VR AE 

QAKEIQLMI-TJ^APVVGILVLDGHSVPLPEPLEVAK 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phtny (alanine, G=Glycine, H=Histidine, 
l=Isote urine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=S trice, 
T=Threonine, V=Valine, W^Tryptophan, Y^Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGVLVEPRC 

L\n)SAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGADC 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GVLPFT1FQGGMPRASYGDRHCISV1HDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

1PLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RL A ARS GPVRFEPGFQPFVLVQCQPPA V VTSL AL 

HSEWRJLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQL ALEGPLSRV KSLKKSLRQSFRRMRRSRV S 

SRKRHPAGPPGEAQEGSAKAERPGLQNMEJLAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTrYAFSLRVPPAERRMDEPVRAE 

Q AKEIQLMHRAP V VGIL VLD GHS VPLPEPLE V AH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGVLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRAKNSGTQSD 

GEEKQPGLVMERALLSDERAATGYVHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATVVGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRVVLHP 

LYISTPGTLDFDLAVLELASPLAFNKYIQPVCLPLAT 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GTIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSG IKAL Y ESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGH A V AKKQLEKETLMRVDLENRCQST .QEELDF 

RKSVFEBEVRETRRRHERRLVEVDSSRQQEYDFK 

>4AQALEELRSQHDEQVRLYXLELEQTYQAK.LDS 

AKLSGDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQ A S A AEDRJRELEEAMAGERDKFRKAILD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=PhenyIalanine, G=Glycine, H— Histidine, 
I— lsoleutine, K=»Lysioe, L=Leucine, M=Mcthionine, 
N^Asparagine, P=*Proline, Q=G)utamine, R=Arginine, S^Serine, 
■p»Threonine, V-Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\=possiblc nucleotide insertion 










AKJ£QEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINA YRKLLEGEEERLKLSPSPS SRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQRVHIEEIDLEGKFV 

QLKNNSDKDQSLGNWRIKRQVLEGEEIAYKFTP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLER1MCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTIT\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRH YQCDAG SGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

N SAAKVSPATRSDTV ATMMRJEKGM YFRRELDR 

YSLDSEDL YSRN A GPQANFRNKRG QMPENP YSE 

VGKIA SKA V YVP AKP ARRKG ML VKQ SN VED SPE 

KTCSIPIPTnVKEPSTSSSGKlSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKJVIRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLIDIMDTSQQKS AGLLM VHTVDATKLDNA 

LQEEDEKAEVEMKPDS SPSE VPEG VSETEG ALQI 

SAAPEPTTVPGRTI V A VG SMEE A VILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDTPDDRAASVPA 

LSDLVKQICKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVAPSGJEEVDSRSSSDH 

HLETTSTIST V S SISTLS SE G u V. NVDTCT V YADGQ 

AFMVDKPPVPPKPKAlKPin-IKSNALYQDALVEE 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine C=Cysteine, D**Aspartic Acid, 
E=Glutamic Acid, F=P be ny (alanine, G^Glycf ne, H=Histidine, 
I=IsoIeucine, K=Lysine, l/=Lencine, M=Methionine, 
N=Asparagine, P^Proline, Q^Glntamine, R^Arginine, S=Serine, 
T^Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKJL 

WGDVTHIKSPILSGPKANVISELNSILQQMNREICL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PVVSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLKPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLEDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

K1KEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEHENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLKYHKLCSDFQED1VFRFSLGWSSLV 

HRFLGPRN AQRVLLGLSEPIFQLPRSL A STPT AP T 

TPATPDNASQEEIJvarrLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKE1D 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEdGMGRNLADRCTD 

EVN AL VLQTQQEIIENLKPLLPA G IQDKLHTLI PC 

KKFDLS YNLNYHKLCSDFQEDIVFRFSLG WSSL V 

HRFLGPRN AQRVLLGLSEPIFQLPRSL A STPT APT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQLATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRKKAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRJPTCFTLY 

QDEITEREAEPYYIXLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISErWFEYEGTPLKWHYPIGLLFDLLA 

SSSALPWNITVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKJiKSQVINEMQKXDHKQLWMG 

LQNDRFD QF WAINRKLME YP AEEN GFR Yl PFRI Y 

QTTTERPFIQKLFRPVAADG QLHTLGDLLKEVCP 

SAIDPEDGEKKNQVMIHGIEPMLETPLQWLSEHL 

SYPDNFLHISUPQPTO 


3874 


A 


776 


366 


QARG APS SPMCPLPL AAAA V AAPRAPLRLLNRG 
LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 
DEARKIGWGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKT1SKLEYSNF 
SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKEPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTJNMEECRLRVQVQPLELPMVTTIQ 

\^rS,'SSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSViVlLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEiQKAEi 

RSQPVPRSVLVLNIPDILDGPELHDVLErHFQKPT 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end - 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
kj km i u id in i c /\ciu> r— rncoyiuianinC} ij — ijiy cine t H a ciisiiuine, 
I=lsoleucine, K=Lysine, L=Leutine, M=Methionlne, 
N=Aspnrngine T P=Proline» Q=GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, A=possible nucleotide deletion, 
\— possible nucleotide insertion 










RGGGEVEALTWPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLS\VVSSEDKVVQSPLSL 
VVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSSILDKKELSSILNTTATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIH^CAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYI 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHA S VILTRDHLNVRKQFGEPL ASNQ YLQFTL A 

DMATRL V AARLM VRN AA V ALQEERKD A V ALC S 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRJLISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEV YRGF WQHGLPST* *PFSS * QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA* *PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 
NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 
MRIFFQIRSKSNFITFLKNTVISDLLMILTFPFKILS 
DAKLGTGPLRTFVCQVTSVIF YFTMYI SISFLGLIT 
IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTM VHLTPEEK S A VT AL WGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1 100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RIMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVIEFNLVCANSWMLDLFQSSVNVGFHGSMSIG 

YIADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYDLITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAJEAMRIIK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 
LDEPQEQAEGSLTVYV1SEHSSLLPQDMMSYIGP 
KRTAVVRGIMHREAFNUGRRIVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 
LLNPDPKSHDVYWDLEGAVRRYVQPFLNALGAA 
GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 
SLPH VINP VE 5PJLG S S. \ A SLYPVLNFLL YVPELA H 
SPLYIQDKDGAPVA'mAfHSPRWGGIMVYNVDS 
KTYNAS VLPVRVE VDM VRVxVIEVFLAQLRLLFG I 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, OGIycfne, H=Hisridine, 
I^IsoleucinCj K = I_fysme t l^Leucinc* M^Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Sertne, 
T=Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /= possible nucleotide deletion, 
V=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RmREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPELFFLNDARADQSRVGLM 

HIGVFILLLLSGECNFGVRLNKPYSIRVPMDIPVF 

TGTHADLLIVWFHKIITSGHQRLQPLFDCLLTIW 

WSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNIIQYQFDGNSNLVYAIIRKR 

SIFHQL ANLPTDPPTIHKALQRRRRTPEPLSRTG S 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQT1MRJLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSXMG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVT^KCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTN1FIWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSQVRKRHRPESEGE ADFGLENATNNF G\PTLETV 
DSGTELHIQVRPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

RQLLRKADGVVLMYDITSQESFAHVRYWLDCL 

QDAGSDGWILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHNILEPVVNLARSLRMQ 

EEGLICDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QMDITNFSSSWNDGLAFCALLHTYI.PAHIPYQEL, 
NSQDKRRNFML AF Q AAES VGDCSTLDINEMVRT 
ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LVVTAITAILAFPNEYTRMSTSELISELFNDCGLL 
DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 
WQLALTLILK1VITIPTFGMKIPSGLFIPSMAVGAI 
AGRLLGVGMEQLAYYHQEWTVFNSWOSQGAD 
CiTPGL YAM VGAAACLGGVTRMTVSL V V IMPEL 
TGGLEYIVPLMAAAMTSKWVADALGREGI YD A. 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A)antne C=Cysteine, D=Aspartic Acid, 
£=G1 ufa mic Arid, F—PhenyJalanine, G=Clycine, H^Histidine, 
l=Isole urine, K=Lysine, L=JLeucioe, M— Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W*=Tryptophan, Y=Tyroslne, 
X=Un known, *=Stop cod on, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










rD!U.NGYPFLEAKEEFAHKTLAMDVMKPRRNDP 

LLTVLTQDSMTVEDVET1ISETTYSGFPVVVSRES 

QRLVGFVLRRDLIlSIENARKKQDGVVSTSnYFTE 

HSPPLPPYTPPTLKLRNILDLSPFTVTDLTPMEIVV 

DIFRKLGLR(^LVTHNGRLLGI1TKKJ)VLKHIAQ 

MANQDPDSILFN 


3890 


A 


1 


387 


S WCWTGIF VLGTTNLRLEG S WYRSL WGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RVP YTKLQLKELENE Y AINKFINKDKRRRI SAAT 
NLSERQVTIWFQNRRVKDKKIVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENffl*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPTVVRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQNXNQVRJCT 

SQAALLNALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAPVMVGKDITERLILPRFC 

EMCCDCRMFH\ VRK\ VCAANFGDICS V VG QQ AT 

EEMLLPRFFQLCSDN V WG VRKAC AECFMA V S C 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRJCELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNNS SFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGDXQLTAADLVPIFN GFLK* PSMKSRIG VLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKJCLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQT1MALQMDRDSDV 

KYFASIHPASTKJSEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPI^RDATSAPLRKLSVDUKTYKHINEV 

YYAKKKRRAQ Q APPQD S SNKKEKK VXNHG YDD 

DNHDYTVRSGERWLERYEIDSLIGKG SFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQFIDTEMKYYIVHLKRHFMFR^VHLCLVFELLS 

YNLYDLLRNTHFRG V SLNLTRKLAQQLCTALLF 

LATPELSIIHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCILTOMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGTPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKJELRiCDYQGPGTRRLQEVLG VQTGGPGGRRA 

GEPGHSPAD\Y\LKFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=PhenylaJanine, G=Glycine, H=Histidine, 
I=Iso1eucine, K-Lysine, L~Leucine, M=Methioninc, 
N=Asparagjne, P=ProIine, Q^Glntamtae, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W^ryptopban, Y=Tyrosine, 
X=Unknown, *=Stop cod on, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 

QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 

ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 

RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 

S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPVVVPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*PAO>WKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDUSCLCPPR 
SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 
PLSCSIDFQRJLLAHEEETQKRRAKESGMAFTQLT 
FRDVAffiFSQDEWKCLNSTQRTLYRDVMLENYR 

nlvsldlsrncvikelapqqegnp/arsiphsdigt 

t*kt*h*rvllqgnqekntrl*lsver**kklqq 

sdygpkrksyl*erptr*kryrkqvy*tsa\*lsf 

lphphelqqfqaegkiyecnh veksvnhg ss vsp 

pqiisstikthvsnkygtdfrcsslltqeqkscire 

kpyryiecdkalnhgshmtvrqvshsgeicgykc 

dlcgkvfsqksnlarhwrvhtgekpykcnecd 

rsfsrnsclalhrrvhtgekpykcyecdkvfsr 

nsclalhqkthigekpytckecgqafsvrstl™ 

hqvihsdk 


3896 


A 


202 


498 


mvqscsaygcknrydkdkpvsfhkfpltrpslc 
keweaavrrknfkptkyssicsehftpdcfkrec 
nnkllkenavptiflctephdkkedllepqeq 


3897 


A 


2 


382 


shglsraphlsaapapalasrpcfssapcsqggg 
gggpatmihffllfsrqgklrlqkwyitlpdker 
kkitreivqnlsrghrtssfvdwkelklvyicrya 
slyfccaievnqdnelltlenvhr 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSWMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


frgrpgiperegkgnhsfvevarviwdlhsrlg 
gamaerkgtakvdflkkiekeiqqkwdtervfe 
vnasnlekqtskgkyfvtfpypymngrlhlght 
fslskcefavgyqrlkgkcclfpfglhctgmpik 
acadklkreiely/gcppdfpdeeeeeeetsvkte 
dktkdkakgkkskaa/akagsskyqwg1mkslg 
lsdeeivkfseaehwldyfnalaiqdlkrmg 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSJAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GE W A V PP APG GQG VS1PHGPEPGQGSG VI-H APRQ 
GEG S DRTEP L fCPK A AP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
lot At inn 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D*As par tic Acid, 
£=Glutamic Acid, F=Pbenylalanine, G=G lycinc, H=Histidine, 

* l^UlCUMIlV) fib XJJTOUlVf WtS utUUlIVf IT M. 1 t l ^ V u i\j n in tz - 

N=Asparagfne l P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X= Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PG SHA ANPALSPRAPHSH YRPRPRCGPRRRPR 


3903 


A 


63 


396 


WiMRNPHLSSNHYLNLAJlTETVFARMESVKQRJ 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETIE 
LTEDGKPL+VPERKAPLCDCTCFGLPRRYIIAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLILYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREVVFGKSEDEHYPLW*VLFGK*YA 
V APN ALMFIRFM*NCTFVPKLP* VMDLK* *LQ YK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANG S AKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQAR1PEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTI A SL VKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKSIDYGFISAILFLVTGrLLVnSYIVPREV 
TVDPNTVAAREMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


1LIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRWITGIGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFILLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVTMVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGDIPVVGLSSWKASPGKVTEAV 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATBCLWCTCHKKSLVETACRKSLK 

A LKLNYLDL YLIHWPMGFKPPHPE WIMS C SEL S F 

CLSHPRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKP 

LTNQBECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILIENGVAERQRSLFVVVGD 

RGKDQVVILHHMLSKATVKARPSVLWCYKKEL 

GFSSHRKI<JRMRQLQKKIKNGTJLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

RYGADKMAAGGAVAAAPECRLLPYALHKWSSF 

SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 

LERPAlVQMTFGKYEKTHVCNLKKFKWGGlVdN 

EE'NMTELLSSGLKKDYWKETFTLKi-liaOEQMFPC 

RF1K.1VP.LLSWGPSFNFSIWYVELSGJDDPDIVQPC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenyl alanine, G=G)ycine, H=Histidine, 
I=Isoieucine, K^Lysine, Leucine, M = Mcthionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine» 
X=Unkno>vn, **=Stop codon, /=possibJe nucleotide deletion, 
\=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 

QTLLAFAXaCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YN1SIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPCRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTP V IMEGVQEETDTRDVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVK5SKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTBCLSSDD 

KTERBCSKHRNERKLS VLGKD GKP VSEYITKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKISKSKTQG 

KQVKV\nETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSG SSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDEDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTG VNSN SEKHADHRSTLTIOCMHT Q S A V S KMNP 

GEKEP1HRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTWPLRES YDPDVIPLFDKRT VLEG STASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

S APS VLHQRNGQTED V ATG PRR AEKTS V ATSTE 

GKDKD VTLSP VKAGP ATTTSSETRQ SE V ALPCTS 

I EADEGLIIGTHSRKNPLH VG AE ASECT VF A AAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RA ADLL A VHAVKIE ANVNS VVTEEKDD A VTS AG 

SEEKCDGSLSRDSETVEGTITFISEVESDGAVTSAG 

TE1RA GSISSEEVDG SQGNMMRMGPKKETEGTV * 

TCTGAEGRSDNFVICSVTGAGPPJBERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAJSSESEENGESA 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted eod 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutawic Acid, F=PhenylaJanine, G=Grycine, H=Histidine t 
I=Lso!eucine, K=Lysine, L»Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutnraine, R=Arginine, S=Serine, 
T=Threonine, V=*Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
Y=possiblc nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDHTSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVT^IISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGWVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SDDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDOASAEKTGDDNSTRKSFPEEGDIMVTVS^F 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKr 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGICPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHWPENKNESKI 

EREHKRRTSTPVIMEGVQEETDTODVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTTCLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYTIKTDEN 

VRKENNKKERRLS AEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEV VHKEKRRTKSLLEEKL VLKSKSKTQ G 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDS S HRAKLPL AKEK YKSDK.DSTSTR LERJCLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HE-ICA RGNSSLK'lEICICLSRRLCENRRG SLSQEMAK 

GEEKUVANTLSTPSGSSLQRPKKSGDMTJ-^EQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSElSi | 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine C=Cysteine, D=Aspartic Acid, 
E=Glataraic Acid, F=Pbenylalanine, G*Glycine, H=Histidine, 
I=IsoIeucine, K= Lysine, L=Leurine, M^Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
V^posstble nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMmQSAVSKMNP 

GEKEPIHRGTTE\Tm>SETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTV VPLRES YDPD VIPLFDKRTVLEGSTA STSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAAOLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDND APPGTSASQEGDG S VNDGTEGES A VTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDVVTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDE VTP VPG G CEGPMTS A A SDQ SDSQLEK VE DT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTS1GEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVVVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAHSTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPE1GP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGG SSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTV AEHSFLP AEQQG SEDNLKTSTTTCCITG QE SKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRTETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
G SPATLL A PG PLDPSGREHPA V SMM S YLKQPP YG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERIT 
FTRSQLD V LEA LFA KTRYPDIFMREE V ALKIXLP G 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine C=Cysteine, D=Aspartic Acid, 
E=€lutamic Acid, ^Phenylalanine, (^Glycine, H=Histtdinc, 
I— Isoleudne, K=Lysine, L=Leucine, M=Methionioe, 
N a Asparagine, P=ProIine, Q=€lutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=TJn known, *=Stop codon, ^possible nucleotide deletion, 
\~ possible nucleotide insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLWAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGRRFRPPGIJmXKGPHMPREPRGYRTRVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 
PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 
FNFLSEDKYPUMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRVV 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKE>JLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENL KTKKQHRKERL YPLRK Y A 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKWFGLFFLGAILCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSG1ALLIMGSFVPWLYY 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFfflFWAGAFVtlFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKIISEECRKELTALLHHYYPIEID 

PHRWBCEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQWRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDILEEIIRQMKVFHPNIH1 VSN YMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

ILLGDSIGDLTMADGVPGVQN1LKIGFLNDKVEE 

RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKML SITPSQLENGKKITTYD 

YRFMVKXAEETDGIWTNEQffllLMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSS A SVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFREEVTVSHVAJLTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGG DSP YAVA WALK 

HFSRCIGDTP V VLDLSYA SRTTA DPEVREGRRVS 

KA WLIRWSLLVQDKG KRAJJGL ALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLS7FVCIHMSGYCFYR 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
correspond log 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutumic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=JsoJeucine, K=Lysine, L=Leucioe, M^Metfaionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=ArgInine, S=Serine, 
T=Threonine, V=»Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop cod on, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTS YRG SLFA VTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIG SELKVIESP WPLRSTAP WSNLQIEVVGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLJEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELHWRVADKASEKAENRRFKRESQEKE 

WNVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 

SLYRIWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV . 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANK1DDV1DSRVEDPEEGHLKFSSELGMIF 

hTERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVmnSADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRIWMCGGKLFIIP 

CSRVGHIFRKRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGMSERVELRKKL 

GCKSFKWYXDNVYPEMQISGSHAKPQQPIFVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GL V VLKACD Y SDPNQI WI YNEEHEL VLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCIVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERUAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLIHGPPGTGKSKTTVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKJCNPLGNCGDINLVRLGPEKSI 

NSEVHLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQRTQSIIDLESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRC^nTKLIL V GOPKQLPPTVISMKAQE YG 

YDQSMMARFCRLLEENVEHNMISRLPILQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERElDNDSYrNVQEIKJLVM 

EIIKilKDKRKI) V SFRN IG IITHYKAQKTMIQKDL 

DKEFDRJCGPA EVDTVD A FQ G RQKJDCV I VTC VRA 

NSIQGSIGFJLASLQRLN VFITRAKYSLFILGHLRTL 

MENQHWNQLIQD A QK.RG All KTCDKNYRHD A V 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylnlanine, G=Glycine, H=Histidinc, 
I=Lso!eucine, K=Lysine, L=Lcucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutainine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KILKLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PVHDQLQDPRLLKRMGEEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPWHQDLSHVQQPAAVVAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKIIQLLDDYPKRFIVGANN 
VGSKQMQQIRMSLRGKAVVLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENWI 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAWACAVVWIISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTTIIHTLTHGHANXDSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCA1CGDR 

ATGKITYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDKRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQ1T 

SPVSGINGDIRAKKJASIADVCESMJCEQLLVLVE 

WAKYIPGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKAIIFFDPDAKGL 

SDPGKIKRLRSQ VQ VSLED YINDRQYDSRGRFGE 

LLLLLPTLQSITWQMIEQIQFIKXFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSAIPQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRJLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPAMEPSLRELVQGRPAG 

AEKPY1CNECGKSFSQWSKLLRHQRJHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFS WS SNL VQHQ RTHTGEKP YKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATHTGEKPYKCPECGKRFGQNHNLLKHQKIH 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRJH]<GERPYI CAD CGKSFIMSSTLIRPIQ 

RIHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHYRTHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQR1HIGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNS YPG AAEO^ AEAPG QPLKPPEGQEGFSQR 

RGLLSSK.TYICSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first umino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc 0=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Pnenylalflnine, G=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L^Leucine, M-Methionine, 
N^Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T-Thrtonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

V^T|fi|rnnu/i% AsCfnn #»nrlrf"hft /cnACCi Vtlf* nni^lpnHH^ ff^l^tiAri 

V=possible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPE A VTLSTDQEGEG ETPTPTES S 
SHG EGQNPKTLVEEKP YLCPECG AGFTEV AALLL 
HRSCHPGVSL 


3930 


A 


513 


273 


KTQETH1YISEHIFFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSN>MPSTPK^GRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRJCPRASSPFSNNHPSTPKKRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGUCGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQ1PF1SKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVY1RSKNWA 

KVGDLLPHVSSPKMLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIRIYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPICDAKYLFRLYMALKQYREAAQTAIIIAREE 

QSAGNYRKAHDVLFSMYAELKSQKIKIPSEMAT 

NLMILHSY1LVKWVKNGDHMKGARN4LIRVANN 

rSKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRtFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKVVAEMNRLGMMVDLSHVSDAVARRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAV\IGSKFIGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKJPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKDFIFDDMYTVQKYISKPLLIGRYKCDLR 

IYVCVTGFKPLTIYVYQEGLVRFATEKJFDLSNLQ 

NNYAPILTNSSINKSGASYEKIKEVXGHGCKWTLS 

RFFSYLRSWDVDDLLLWKBCIHRMVELTTLAIAPS 

VPFAANCFELFGFDELIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCYRYLYYQVTKDVIKEFA 
DDGAAKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.S57 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.506 


J 76 


30 


0.968 


0.372 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


i n< 
ISO 


1 Q 


u.y^o 


A ff£A. 

0.50U 


202 


.21 


o.y©2 


A Q11 

0.8/1 


203 


24 


0.y57 




OAT 

20/ 


2J 


A OC>1 

U.y54 


A on< 
U.yt/5 


"ft A 

22** 


40 


U.y55 


A ■ 
U.jDo 


2.25 


20 


U.y 42 


a /z<a 


22© 


45 


u.yoi 


A CIO 


23 1 


2© 


A QO/I 

u.yy4 


u.y3 / 


232 


Off 
25 


A AA^ 


A 

o.©yo 


2.34 


1 Q 

iy 


u.y /y 


A OA1 

u.y 42 


235 


iy 


a a*7Q 

u.y /y 


A A/t 1 

u.y4i 


23 o 


20 


u.y©7 


A C\A1 

0.943 


244 


23 


a mo 

u.y2y 


A £ZQ1 


250 


34 


A OOj4 

0.oo4 


0.565 


250 


11 

33 


A AO A 

0.934 


A CO/1 

0.584 


258 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 


345 


25 


A C\C\C 

0.996 


r\ AO A 

0.920 


349 


26 


0.903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


■jco 

3j3 


32 


a a*v> 

u.yy2 


A Q< A 


IS. A 


T7 

27 


A A/1 C 

U.y45 


0.817 


ire 

3j5 


10 




ATI/" 

0. /lo 


Jjo 


i i 
13 


A OCA 

u.yoy 


A S> 1 O 


JJ / 


25 


o.y©o 


0.5 /o 




iy 


A Q(\A 

u.yo4 


A £71 
0.0/ 1 




i fi 

10 


A OftQ 


A QC1 

o.yj i 




15 


a no i 

o.y©i 


o.y3© 






A QAA 
U.y44 


U. / lo 


j 02 


2 1 


o.y©4 


o.ooy 


i03 


40 


A ATA 

o.yvy 


0.J5 1 3 




1 o 


U.ooJ 


u.oyj 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SEQ n> NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMTJM 
oCORE) 


Means (Mean Score) 


372 


28 


0.974 


A Oftyf 


373 


i a 
19 


A AT) 

u.y /z 


A CSAH 

0.94/ 


3 /4 


29 


ft Q<C 


A ~1Q < 

U./o0 


*3*7C 
3 /J 


iy 


ft o/to 

u.yny 


A OQ7 

u.&y / 


oil 


Z3 


u.yoz 


A O 1 ft 

u.y iu 


no 
3 /O 


3 1 


ft m/i 
U.y /4 


ft QOC 


QTA 


Zo 


ft D^O 

u.yoy 


ft Q'JO 


3oU 


Z/ 


ft ClAZ 


U.ol / 


Jo3 


z / 


ft O/fC 


ft CI 7 


3o4 


ZD 


ft QOT 

u.yyz 


ft QT7 

U.o / / 


3tS3 


3Z 


ft no "3 


ft coc. 


3oo 


A A 

44 


U.924 


0.DO4 


387 ' 


26 


0.971 


0.894 


38S 


1 a 
19 


ft a<?a 
U.9&9 


o.soz 


389 


24 


A aaa 

U.99U 


A ftyn 

0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.8S3 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


j> 64 


18 


0.949 


0.806 


376 


19 


0.972 


0.947 


5S4 


29 


0.968 


0.785 




Off 


ft OTI 

u.y 15 


A O 1 A 

U.olU 


jyl 


i o 
19 


A A/I A 

U.y4y 


a om 

u.sy / 




-iA 

24 


A AA1 

U.991 


A AC/1 

0.904 


jy4 


ZU 


ft OQC 


ft OCA 

u.yoy 


jyD 


ZU 






OIZ 


ZJ 


ft O/CO 

u.y&z 


A 01 ft 
u.yiu 


1 o 

oiy 


3 1 


ft ft*7 A 

u.y /4 


ft fiO^ 

u.oyo 


Oil 


Id 


ft oco 


U. /yj 




Zo 


A C\CC\ 

U.yoy 


a a 


04 U 


zu 


A Ayf A 


U.o4Z 


04j 


ZD 


u.y 1 1 


ft T^Q 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SEQ n> NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.S95 


734 


25 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


769 


19 


0.987 


0.970 


770 


22 


0.981 


0.933 


771 


34 


0.993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


0.986 


0.943 


779 


32 


0.973 


0.846 


781 


23 


0.950 


0.857 


785 


27 


0.916 


0.758 


786 


27 


0.916 


0.758 


788 


22 


0.981 


0.933 


793 


22 


0.986 


0.803 


794 


39 


0.892 


0.654 


797 


27 


0.965 


0.847 


810 


22 


0.981 


0.933 


823 


34 


0.993 


0.893 


825 


17 


0.962 


0.778 


837 


20 


0.968 


0.939 


844 


25 


0.984 


0.951 


845 


17 


0.919 


0.706 


846 


21 


0.971 


0.945 


847 


21 


0.971 


0.945 


890 


22 


0.986 


0.943 


893r 


24 


0.971 


0.865 


894 


24 


0.971 


0.865 


896 


32 


0.973 


0.846 


899 


31 


0.982 


0.817 


922 


15 


0.882 


0.706 


924 


21 


0.975 


0.948 


925 


21 


0.927 


0.661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
pep ride sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, Phenylalanine, G^Glycine, 
H=Histidine, 1= Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 

R=Arginine, S=Serine, T=Threonine, V^Valine, 

\V— Tryptophan, Y—Tyrosine, X=Un known, *=Stop cod on, 

/=possible nucleotide deletion, \=possible nucleotide. 

inserriim 


3955 


A 


235 


1272 


GPREVLAA SSLADG SEEQ VMA VALVRERDLSFPG 
VGD A V VNPTRV/ JTLPA QPEMLYEGGEGRMETLK 
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ID 

NO; 


Metnoa 


rreoitica 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


±*reaictea end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino uciu sequence \/-v — Alanine — cysteine, U^AS p 3 rxi c 
Acid, E=Glutamic Acid, F=Phenylaianine, G=Glycine, 
H—Histfdine, I=Isoteucine, K=Lysine, JL= Leu cine, 
M=Methionine, N-Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S*=Serine, T>=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Un known, *=Stop cod on, 
/^possible nucleotide deletion, ^possible nucleotide 
insertion 










DKTLQELEELQNDSEArDQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KIEEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQE V VRKPRA SQEL AGDAPPPRSPPP 

V/PPSPPGNTPCG * RAAA ATISH A SLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/SHYQGEAVHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQIHQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKJCRSEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIM1E 

KESVEV AKTEKI VKADETIANEQ AMA SKAIKDEC 

D ADL AG ALPILES A L AA LDTLTAQDITWKSMKSP 

PAGVKLVMEAICILKGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMNIIR 

KKY1PNPDFVPEKIRNASTAAEGLCKWIAMDSY 

DKVAKIVAPKKJKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYIN 

LTGDILISSGWAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGinMNARJIWPLMIDPQSQANKWIKNMEKA 

NSLYV1KLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTIEYAPDFR 

r^TTKLRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERArNKAEWRFLLTGGIGLDNPYAKPCTWLPQKS 

A\0)EICRLDDLPAFKTIRREFMRLKX>GWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVEPM 

LQEF7INRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYG GRVTDDWX>RRTLRSILN1CFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEVWEVASDILGKLPNNFDffiAAMRRYPT 

TYTQSMNTVLVQEMGRFNKXLKTIRDSCVNIQKA 

IKGLAVMSTDLEEVVSSILNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQV/YEVGPPPVFVVLSG 

FFFTQAFLTGAOQNYARKY'TIPIDLLGFDYEVMED 

KEYKHPPEDGVFIHGLFLDGASYv^RIOKKLAESH 

PKILYDTVPVM WLKPCKR A D I PKRPS YVAPLYKT 
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ID 


JYletnoa 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 

location 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


A wr\ ■ ri r\ or*irl CfkniiPnr^A / A' A ton Sna » r» 4-n i n a A cn^vl-ip 

Ainiuu jjciu 5t?i| tiGiit^t? riidniiic v> — ^pjr^reinCj ±j — */\s pa r 1 1 c 
Acid, E^Glutamic Acid, F=Phenylalanine t G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M s Methionine, N=Asparagine, P^Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophnn, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, ^possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIAVMTLPSDQPKEHWTGR 
GVALLCQLNS 


3958 


A 


35 


529 


GADMAKSKKrTITHNQSI^WHRNVIKKPLSQRYK 

SLKGVDPKFLGNMCFTKJCHKJCKGLKKMQADSA 

KAVSTCAKAIEALVKPKEVKPICIPKGVSCELN*LA 

YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 

AQVQIKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 
PRVRSHLVMYLGITTGSLHKAVVSGDSSAHLVEEI 
QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 
ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 
PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 
PQIIKEVLAVPNSILELPCPHLSALASYYWSHGPAA 
VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 
SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 
RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 
ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 
LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGVVIWLA 
SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ 10 NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


ABO 12308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U1024S 


Homo sapiens 


ribosorual protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



5 

TABLE 10 



SEQ ED 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-U 37- 

55 



* Results Include in order: accession number subtype; raw score; p-value; position, of signature in amino acid 
sequence 
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TABLE 11 



SEQID 

NO: 


PFAM Name 


Description 


P-Value 


PFAM 

Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


RibosomalJL29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectin c 


Lectin C-type domain 


0.086 


-7.1 



5 

TABLE 12 





SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 




3941 


31 


0.985 


0.926 




3942 


21 


0.974 


0.894 


10 






TABLE 13 





SEQ ID NO: 


SEQID 


SEQ ID NO: 


SEQ ID NO: 


Priority Docket 


SEQ ID NO: in 


of full length 


NO: of full 


of contig 


of contig 


number 


USSN 09/496,914 


nucleotide 


length 


nucleotide 


peptide 


corresponding SEQ 




sequence 


peptide 


sequence 


sequence 


ID NO: in priority 






sequence 






application 




3937 


3943 


3949 


3955 


787CIP2G„1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787 3813 


39^9 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787_4887 


3941 


3947 


3953 


3959 


787CIP2G_5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G_6 


787_8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQ ID NOS: 


adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


In vitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


!n vitro gen 


FI-LR001 


3940 


tela I kidney 


Clontech 


FKD001 j 3940 


fetal kidney 


Clontech 


FKD002 [3940 



478 



Printed from Mimosa 03/01/13 09:57:41 Page: 479 



WO 01/57190 



PCT/US01/04098 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQ 10 NOS: 


fetal liver-spleen 


Columbia 
University 


FLS001 


3937, 3940 


feta! liver-spleen 


Columbia 
University 


FLS002 


3938, 3941 


fetal liver-spleen 


Columbia 
University 


FLS003 


3940 


fetal liver 


Clontech 


FLV004 


3940 


fetal skin 


Invitrogen 


FSK001 


3940-3942 


fetal spleen 


BioChain 


FSP001 


3940 


fetal brain 


GIBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 
University 


IB2002 


3937,3939, 3941 


leukocyte 


GIBCO 


LUC001 


3940-3941 


leukocyte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 
#CRL 1424 


Clontech 


MEL0O4 


3940 


mammary gland 


Invitrogen 


MMG001 


3937, 3940-3941 


neuronal cells 


Strategene 


NTU001 


3937, 3942 


prostate 


Clontech 


PRT001 


3938 


rectum 


Invitrogen 


REC001 


3940 


salivary gland 


Clontech 


SALs03 


3941 


small intestine 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THR001 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1 . 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypepti de encoded by a polynucleotide hybridi zing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 10 and a carrier. 



12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 

detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected frornm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27. * A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceuticaily acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 1 0 or 20 and a pharmaceuticaily acceptable carrier. 
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Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues a I'adresse indiquee ci-dessous. 



World Intellectual Property Organization 
34, chemin des Colombettes 
CH-1211 Geneve 20 



Printed from Mimosa 03/01/13 09:57:47 Page: 485 



